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Before completing your 1936 road plans, talk 
them over with the Tarvia field man. He has 
at his disposal all The Barrett Company’s 32 
years of successful experience in low-cost road 
construction and maintenance, and offers you 
practical, unobtrusive, money-saving coopera- 
tion. He can show you how to meet immediate 
and future needs with easy-to-build Tarvia 
‘roads—roads that require only the most inex- 
pensive maintenance to keep them smooth, 
easy-riding and skid-safe for many years. 
Phone, wire or write our nearest office. 

Meet us at Booth F-8 at the Road Show, 
Cleveland, week of January 20. 





THE TECHNICAL SERVICE BUREAU of The Barrett Company 
invites your consultation with its technically trained staff, without 
cost or obligation. Address The Technical Service Bureau, The 
Barrett Company, 40 Rector Street, New York. 





TARVIA 


GOOD ROADS AT LOW COST 





Spruce Street, Sault Ste. Marie, Mich. Tarvia-built in 1919. Top photo shows Spruce Street as it looked 
the year it was built. Lower photo shows the condition of the road last summer—how it will look in 1936. 
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PORTABLE BILLER 
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On to Cleveland . . . to the best Road Show ever . . .. see for yourse 
how Galion has kept pace with the Road Building Industry. In Spa 
E-10 you will be able to inspect such NEW Galion developments : 


f NO. 12 LEANING WHEEL GRADE 
— —with Hydraulic Contr 


|, DIESEL POWERED MOTOR GRADE Sewera 
TANDEM ROLLER 
PORTABLE ROLLER 


CHIEF ROLLER 
—with “Roll-A-Plane” Attachmen 


After you have seen and carefully inspected these Galion develop 

ments in Road Machinery . . . then compare them with othe 

makes. We invite this comparison. We want you to find out fo 

yourself how much more you get for your money when you buy 
Galion. Literature on request. 
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TIMEWASTERS 


As this column enters its fifth year, it takes the 
opportunity to thank its many readers for their inter- 
est and their contributions, without both of which it 
would not have survived. And to all it wishes a Happy 
and Prosperous New Year. 


Murder Will Out: 


There are five people in room 1313, when one of 
them_is murdered. One of the remaining people goes 
to room 711 where there are four more people. When 
the police arrive they arrest one person in each room. 
What is the probability that they have arrested the 
murderer? Contributed by John Bevan. 

Going Up: 

A few months ago we had a problem by Mr. Bevan 
which involved finding the value of a unit angle so 
that five angles are numerically their own sines. 
Russell E. Chatfield of New Haven tells us that is 
a fine and interesting problem, but suggests that 
we also ask for seven angles numerically equal to their 
own sines. The original problem appeared in October 
Timewasters. Go to it, boys, we are neutral and we 
don’t care who works it. 


For the Structural Engineer: 


A steel girder 25 feet long and 1 foot wide is 
moved on rollers along a passageway 12.8 feet wide 
and turned into a corridor at right angles to the 
passageway. How wide must the corridor be so that 
the girder will pass? By R. N. Clark. 


Solutions: 


The bewildered engineer went through quite a 
rigamarole which we fear is a little long and com- 
plicated to explain here without a sketch. On request, 
we will send a map showing the various points of 
interest en route and incident to the job of spotting 
thé cars in their desired places. 

Miss Dwyer’s problem, like Mr. Brockway’s, was 
a catch. If butter is a cent and a quarter a pound, it 
is obvious that it is 26 cents a pound, and therefore 
26 cents will purchase one pound. In the other prob- 
lem, as Mr. Brockway points out, if there was dirt 
in it, it wouldn’t be a hole any more. We hope our 
more seriously inclined readers won’t take offense 
over these occasional strayings from our beaten path. 
As D. Y. McDowell (from Arkansas) says, these prob- 
lems are on a par with one he heard about: “How many 
feet, board measure, in a pile of brush 16 feet across 
and tolerable high.” Thanks, Mr. Mac, that’s good. 

When we get time we're going to award a letter 
of merit, or’ something of the sort for the best problem 
in 1935. And look for us, in person, at the Road 
Show. Come by Public Works booth and get a booklet 
of Timewasters to work on when your feet get tired. 

W. A. H. 
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BARCO Gasoline 


. 


HAMMER 


Again Demonstrates Its Ability 
on 20.000 ft. Pipe Line Job 


This work performed at Sewickley, Pennsylvania, 
under the direction of J. S. Besterman, Superin- 
tendent, Sewickley Water Commission, comprised 
the digging and tamping of 20,000 feet of pipe line 
trench to a depth of 414 feet through concrete, 
brick, slag and asphalt streets with rock, slate and 
other hard under surface. 


A Barco was the only demolition and tamping 
tool on the entire job. It was placed in service dur- 
ing January, 1935, and proved to be just as effective 
in winter as in summer. Total operating costs did 
not exceed 20c per hour. 


Mr. Besterman says: “On our work the Barco 
has paid for itself many times over. It was ready at 
all times to do the toughest kind of work, and is 
still in A-1 condition and ready for the next job.” 

Investigate Barco Portable Gasoline Hammers 
for your work. 

Model H-5 for heavy duty; J-1 for light work. 

e® @ @ 

Concrete and rock breaking—drilling—tamp- 
ing—frost digging—sheeting driving and many 
other uses. 


(See news item on page 34) 


BARCO MANUFACTURING COMPANY 
1807 Winnemaec Avenue, Chicago, Illineis 


TR Ss 


PORTABLE GASoline HAMMER 


When you need special information—-censult the classified READERS’ SERVICE DEPT., pages 55-57 
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Fig. 4. Mixing Roller in rear 


Fig. 1. Spreading Stone 


New Ideas in Surface Treatment 
from Virginia 


way work in the past few years. Since the main- 

tenance and construction of secondary roads be- 
came a responsibility of the State Department of High- 
ways, new methods have been developed which have 
given those people who use the nearly 39,000 miles of 
the secondary system, smooth and satisfactory roads 
suitable for all-year traffic. 

The scope of the work has been wide, in that surface 
treatments have been applied on well-drained earth 
surfaces, on old macadams and on old gravels, appar- 
ently with equal success; and other types of surfaces, 
even sheet asphalt, have been treated with bituminous 
mats, producing smooth-riding surfaces which have 
stood up very well under traffic. 

These surface treatments have been low-cost, in fact, 
ranging from around 8 or 10 cents a yard up to perhaps 
18 cents a yard in those cases where a thicker surface 


YW se ae has made remarkable strides in high- 





Fig. 3. Applying Asphalt 





Fig. 2. Loading Stone 


was necessary or where material repairs or construction 
was necessary to the old road. 

The most interesting factor has been, perhaps, the 
speed with which these surfaces are placed. An exam- 
ination of the recorgs of many jobs (very complete cost 
records are kept on all projects) shows that the average 
rate of surface treatment for a gang is about one mile 
of finished surface per day. Mechanical equipment 
allows a greater production per man per day without 
decreasing the number of men employed on highway 
work. Mechanical equipment, plus care and forethought, 
result in smooth surfaces and in clean edges, giving to 
the Virginia low-cost roads an unusual and attractive 
appearance. On most of these surface-treated highways, 
the edges are as straight and clean as those on a con- 
crete road. The pictures herewith, which were taken, 
under difficult weather conditions, on December 10, 
1935, of the operations on a short project—the last 
planned for this year—show this 
feature, though inadequately. 

These pictures also show the gen- 
eral procedure in the work and illus- 
trate the equipment used. On the 
project shown, the first step was to 
place, on one-half of the roadway 
surface, a prime coat of about one- 
sixth of a gallon of asphalt. Normal- 
ly, surfaces are cleaned by sweeping 
or blowing prior to this seal coat 
application, but this surface was al- 
ready clean and hard, so that the 
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prime coat application was made without any previous 
preparation. 

On this prime coat was applied, in three applica- 
tions, 81 pounds per square yard of No. 6 stone (14-inch 
to 14-inch), using a rotary spreader as shown in Fig. 1. 
Normally the entire aggregate course is spread at once, 
but the spreaders readily available for this small job 
would not lay down 81 pounds of stone per yard in 
one application, and it was more economical to use the 
spreaders at hand, considering the size of the project, 
than to bring up others. 

The stone was taken from a stock-pile near one end 
of the job, and loaded into trucks by a gasoline driven 
portable loader shown in Fig. 2. 

After the stone had been spread, the distributor 
placed 0.6 gallon per square yard of asphalt, as shown 
in Fig. 3. The planer was then used to mix the asphalt 
and aggregate, as shown in Fig. 4. This unit is com- 
posed of a Caterpillar “30” tractor and an Adams No. 6 
maintainer, which has been modified by placing dual 
tires on the rear; extending the frame so that the wheels 
are behind the crown blade; opening the mixing blades 
more in the middle; and adding wing blades on the 
sides so that the edge of the road will be true and clean. 
This wing blade is shown indistinctly in Fig. 3, at the 
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rear of the planer, and J. J. Forrer, maintenance engi- 
neer of the department, is watching it work with his 
back to the camera. 

The planer-mixer passes over the road but one time, 
as it is not felt that more mixing than this is needed or 
beneficial. In the passage of the planer, each particle 
of stone is well coated with bitumen. The stone piles up 
near the rear, ahead of the crown blade, and two men 
ride the rear platform keeping the pile somewhat under 
control with shovels. 

Following the mixer, the road is rolled. On this job 
a Galion 10-ton gasoline-driven roller was used, which 
is shown in the rear of Fig. 3. The rolls are kept oiled 
to prevent stone from sticking to them. 

After the surface has been rolled, it is choked with 
sand, and the rolling completed. One-sixth gallon of 
bitumen is then applied per square yard and covered 
with choke material at the rate of 8 or 10 pounds per 
square yard, which is broomed or dragged into place. 

C. S. Mullen is chief engineer of the Department of 
Highways of Virginia, of which Henry G. Shirley is 
commissioner. J. J. Forrer is assistant engineer in 
charge of maintenance. L. E. Akers is district engineer 
in charge of the work described in this article. 





Tar Sidewalks for 


Safer Highways 


By Geo. E. Martin* 


of paved roads beyond the limits of the built-up 
sections, the number and speed of modern auto- 
mobiles has forced the consideration of separate facil- 
ities to safeguard pedestrians. Highway sidewalks 
form the logical solution, for while the pedestrian has 
the right of way over vehicles under present conditions, 
it is not of much help to a dead pedestrian to know 
that he was right. 
In New England, where tar-concrete sidewalks have 
been built throughout the past 50 years, builders gen- 
erally used gravel as the aggregate. The practice was 


ye as the early automobile forced the extension 


*Consulting Engineer, The Barrett Company. 








to split the gravel into two sizes, the dividing line being . 


about one quarter inch; the coarse size being used for 
foundation and laid from four to six inches thick, and 
usually consolidated by tamping or hand rolling. The 
foundation was grouted with coal tar pitch which, in 
the early work, was boiled to the desired consistency, 
which was ascertained by chewing a piece of the pitch. 

To form the top of these walks, the smaller sized 
aggregate was heated and mixed with the same hot 
pitch to make the tar concrete. Heating was generally 
done with open fires, and the mixing with hoes or simi- 
lar hand methods. From 16 to 20 gallons of pitch to a 
cubic yard of aggregate was used. The hot mix was 


Left, unloading 
the material; 
right, screeding 
the surface for a 
tar sidewalk. 
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Steps in building 
sidewalks; Left, 
placing the tar 
concrete; right, 
rolling. 


spread over the consolidated tar-grouted base to the 
depth of one to two inches and rolled in place. In most 
cases the top was sprinkled with fine sand before rolling. 

Similar hot tar concrete walks are being built today, 
except that more modern methods for mixing and han- 
dling the materials are used. Also pre-mixed cold tar 
concrete, because of convenience and ease of handling, 
has been the choice for highway sidewalks in many 
cases. A closely graded, fine aggregate mixture is pre- 
ferred, since it forms the best walking surface. A 
tightly closed surface also requires less maintenance 
than the open type of mix. 

Making the Mix-Grading 

Mixes of this sort are generally made in a stationary 
mixing plant where it is possible to control closely the 
grading of the aggregate, moisture content of the ag- 
gregate, temperature of the aggregate and the tar, 
proportions of the mix and the time of mixing. 

A typical grading for the aggregate used in the fin- 
ished mix would be as follows: 


Passing No. 200 Sieve................ %, Oto 10 
Passing No. 10 Sieve........ssesecee0s %, 40 to 80 
PG TO: We NE on d0e san sonnave Jo, W to 100 
Passing % inch Sieve..............+0. %, 100 


Generally a heavy tar cut-back with an Engler 
specific viscosity at 40°C of 60 to 80 will be used. 
From 8% to 10% by weight will be required. A pug 
mill mixer is used to obtain a thorough mixing of the 
aggregate and the tar. The tar concrete is hauled in 
open dump body trucks to the job and used cold. 


The Foundation Course 


The foundation for the tar sidewalk will usually be 
from 4 to 6 inches of local aggregate. This local aggre- 
gate may be gravel or stone. Where stone is used the 
foundation is generally built as a water bound 
macadam. Pit run gravel is generally used where 
gravel aggregate is specified, the gravel being spread 
to the desired depth and rolled in place. Good cinders 
may be used as the aggregate with excellent results. 
Side forms should be used to confine the materials dur- 
ing construction. 

The top of the foundation course should be water- 
proofed and bound with a liquid tar binder. A tar 
product with an Engler specific viscosity at 40°C of 
13 to 18 makes a very satisfactory material for-this 
purpose. About %4 gallon per square yard will be re- 
quired and may be distributed by hand, although a 














pressure distributor will do a better job. Generally no 
cover will be needed since the tar should be allowed to 
soak into the base as far as it will go. A light sand 
cover may be used if needed. Puddles of tar should not 
be present on the surface since the liquid tar will cut 
back and soften the top mixture. 

The top of the walk should be sloped to provide for 
surface drainage. A slope of 4 inch per foot to one 
side should be ample. 

The wearing surface on top will consist of from 1 to 
2 inches of cold tar concrete, accurately spread and 
thoroughly consolidated by rolling. 

The tar concrete should not be dumped in a large 
pile on the base and spread from there without re- 
handling. To insure uniform results, the material 
should be placed on the foundation in small amounts 
and raked into place. The top should be cut off by 
means of a screed resting on the side forms. The sur- 
face may be lightly sprinkled with fine, dry sand be- 
fore rolling, although this is not necessary to get a 
good job. Its chief advantage is that it prevents the 
tar mix from sticking to the roller wheels, and also pro- 
duces a slightly lighter colored surface. Water may be 
used on the roller wheels to keep them free from tar. 

Two Course Construction 

Where it is advisable to use a thicker layer of the 
cold mix the top should be laid in two courses. The 
bottom or binder course would be made of aggregate 
which produces a coarse open mix. A typical grading 
for the aggregate is as follows: 


ge SO ere %, Oto 5§ 
Pe ODS conv ccicsccawernee %, Oto 10 
POE Se WIE BOE, «ono cnnsnsecsons %, 10 to 70 
PON PN IO. ox kee wcecncsescen %, 70 to 100 
Passing 134 inch Sieve..............0.- %, 100 


From three to five per cent of the same tar binder is 
used. 

This binder or intermediate course is spread over 
the foundation tothe required depth, 1 to 3 inches, and 
rolled in place. The top course is then spread to a depth 
of 1 inch and thoroughly consolidated by rolling. 

Rural highway sidewalks are demanded by the con- 
dition of modern traffic. Tar sidewalks can be built at 
a moderate cost, using local labor and materials, and 
their construction fits well into present-day demands 
for better highway safety and for employment on 
projects for community betterment. 








Street Widening Project at Columbia, Mo., Successfully Carried On in Winter. 


Winter Concreting Essentials and Possibilities 


By D. S. MacBride 


ORE than three million men are at work 
through the PWA, the WPA, and other 
city, county, state and federal agencies. It 

is essential that these men be employed on sound 
projects. [tis as demoralizing to pay men to stand 
around a fire as it is to keep them on a dole—and 
more costly. 

The use of concrete is essential on practically 
every project able to pass elementary tests for 
soundness. To keep men gainfully employed 
throughout the cold months, concrete must be 
placed under cold-weather conditions. PUBLIC 


of concrete when the weather turns cold, good plan- 

ning and observance of a few practical precautions 
will enable men to go ahead with the job, even if the 
thermometer hits zero. For air temperatures are impor- 
tant only as they affect the extent to which materials 
have to be heated and protected against heat loss. In 
other words, concrete temperatures, mot air tempera- 
tures, are the controlling factor in winter work. Results 
depend upon how effectively concrete temperatures are 
maintained until the cement has attained enough ser- 
vice strength to withstand exposure to cold-weather 
conditions. 

By using cement which cures or attains service 
strength five times as fast as ordinary portland cement, 
heat-protection is required for only one-fifth the usual 
time and the hazards of sudden temperature drops are 
minimized. This means a sixty to seventy per cent re- 


 etacene of shutting down a job which involves use 
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Works has asked Mr. MacBriée, who is manager 
of the “Incor’” Division of the International Ce- 
ment Corp., and an engineer and constructor of 
wide experience, to summarize the essentials of 
winter concreting, and to illustrate these essen- 
tials by actual examples of winter work. “Incor” 
high-early-strength cement was used in ail of the 
projects which he has used as illustrations in this 
article, 

Requests for information or help in planning 
and carrying out winter concrete work will be 
welcomed by the Editor. 


duction of heat protection costs—a fact which at the 
present juncture has a double significance; first because 
the cost of winter work is held within lower limits— 
more money goes for wages because less is wasted on 
Jack Frost; and second, because jobs that might other- 
wise have to close down altogether, can go forward on 
summer schedules even in dead of winter,—materially 
reducing labor lay-offs. 
Simple Essentials of Winter Concreting 

Summing up experience on scores of jobs where men 
have been kept at work throughout the winter months, 
it is possible to cover the simple essentials of winter- 
concreting in a few quick points, as follows: 

1. Quantity of Mixing Water: Follow sound con- 
crete practice; use no more water than required by 
placing conditions. 

2. Heated Mixing Water: Water may be heated 
by exhaust steam released at the bottom of the mixer 
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tank, by steam coils, or by direct-fired boilers. It pays 
to have more than enough hot water; only a large reser- 
voir can deliver water at uniform temperature. 

3. Heated Aggregates: Aggregates should be heat- 
ed with care; dry heat and excessive temperatures 
should be avoided. The soundest method is to store the 
aggregate in compact piles, underlaid with perforated 
low-pressure steam pipes. Heat all parts of the pile 
thoroughly ; under severe conditions cover stock piles. 

4. Prompt Placing : Mix the concrete as close to point 
of deposit as possible. Transportation from mixer to 
work should be studied. Move the concrete no further 
than necessary—avoid delays—guard against heat loss 
en route. Spread, compact and finish concrete promptly 
—then apply protection immediately. 

5. Protection: Protection against heat losses should 
be adequate to maintain the desired concrete tempera- 
ture at all points in the structure for the full time re- 
quired. Methods vary with type of structure and expo- 
sure. Wet burlap, heavy beds of straw—plus canvas 
coverings in cold, windy weather—are used effectively 
to protect mass structures, even highway pavements. 

Canvas enclosures containing heating apparatus, such 
as perforated steam pipes or salamanders, are used for 
bridges, buildings and similar structures. Costly wood 
housings are unnecessary when high-early-strength 
cement is used, because the period of heat curing is 
short, even under severe conditions. 

Don’t skimp on heat. Remember, adequate tempera- 
tures maintained for a full day are better than inade- 
quate temperatures for several days. Guard against 
temperature drops—the low point before dawn and the 
unexpected change in weather. 

6. Curing: Concrete has to be kept moist in order to 
cure—in winter as well as summer. If heat is supplied 
by wet steam, sufficient curing moisture is usually avail- 
able. If dry heat is used (salamanders, etc.), be careful 
to avoid drying out. Dried-out concrete will not gain 
in strength as it should. If air is dry, water should be 
applied to the concrete. 

A half-dozen examples, selected at random from 
scores of similar projects, will serve to illustrate the 
above principles: 

1. To minimize freezing hazard and reduce heat- 
curing expense, high early strength cement was used 
in 3315 ft. of street widening, with curb and gutter, in 
Columbia, Mo. Work started December 14th, and was 
carried on continuously until completion February 15th, 
providing practically uninterrupted employment for 
labor. Heated mixing water was used ; sand was heated 
over old oil-drums fired with wood. Placed concrete was 
protected with covering of building-paper and straw. 
Concrete was opened to traffic in 24 to 48 hours, depend- 
ing upon air temperatures, which ranged from 25° to 


Winter Work on Erie Railroad Viaduct, Elmira, N. Y. 
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50°. To protect éxcavation from water running off the 
pavement, the old curb was left in place and removed 
as concreting advanced. Contractor estimates a saving 
of 50% in form expense and 30% in heat-curing cost. 

2. A well-designed traffic circle, providing greater 
safety and convenience for motorists and giving the 
location that “well-dressed” look typical of the really 
worth-while work-relief project, was recently completed 
at Medford, Mass., at the intersection of Forest street, 
carrying heavy Boston traffic, with Fellsway West and 
South Border road. Concrete was placed in late Novem- 
ber and December. With temperatures averaging 45°, 
freshly-placed concrete was promptly covered with pa- 
per and straw. Working strengths were obtained in 24 
to 48 hours. Motorists were saved a lot of inconvenience, 
labor had steadier employment, and the contractor was 
able to put the job in his income account several weeks 
sooner. 

3. A project in Wyoming, Ohio, which provided 
cold-weather employment for 800 men was the repaving 
of the city’s main street 134 miles long, 52 ft. wide, in 
dead of winter. Heated concrete was promptly protected 
by burlap and straw. Example: 65° concrete placed in 
35° air temperature showed 60° next morning, with 
night air temperatures 20° or less. Opening strengths 
were obtained in 48 hours. For paving, 660 men were 
employed five months; supplementary operations—re- 
locating sub-structures, laying storm sewer, lowering 
gas main—meant employment for a total of 800 men. 

4. A concrete retaining wall was built in the middle 
of a cold New England winter on Merrimack river, 
Haverhill, Mass. Materials were heated, heat and pro- 
tection were supplied for curing; 2° below when con- 
crete was placed, temperature dropped to 20° below 
while curing. But in 48 hours the concrete was ready to 
shift for itself and protection was removed. Submerged 
by flood tides, exposed to merciless freezing and thaw- 
ing, this job, completed with ERA labor, is in perfect 
condition. It shows how the use of high-early-strength 
cement cuts winter heat-protection costs 60 to 70 per 
cent, makes possible June operating schedules even at 
January’s zero temperatures, provides steady work for 
men who would otherwise be standing around fires, wait- 
ing for the temperature to rise and thaw out the payroll. 

5. In resurfacing 1%4-mile section of Hamilton- 
Eaton road, in Southwestern, Ohio, first concrete was 
poured December 5th, last on December 30th. Finished 
grading was carried only 500 ft. ahead of mixer, sub- 
grade straw-covered at night, thawed out in morning 
with hot water and steam. Water heated by boiler 
mounted on skids, drawn along by mixer. Forms were 
pre-heated with steam and hot water ; concrete placed on 
grade at 70°, covered with wet burlap and 10” of straw, 
protected until 600 lb. beam-strength permitted open- 


Laying Concrete Pavement in Winter at Hamilton, O. 
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Retaining Wall, Haverhill, Mass. 


ing. Beams, cores and cylinders from each day’s pour 
were cured with pavement ; 36 beams averaged 72-hour 
opening strengths, with some 48 hours. Temperatures 
reached sub-zero, but concrete was placed continuously. 
December 26th night temperature dropped to 7° below 
zero; next morning temperature under covering at con- 
crete surface was 44°, air temperature 6° above zero. 
Cores of concrete cut from that day’s run developed 24- 
hour compressive strength 1509 Ibs., 48-hour 2610 Ibs. 

6. Precast piles were used for a viaduct carrying 
the Erie Railroad over principal streets in Elmira, N. Y. 
Piles made with high-early-strength cement were 
driven in hard soil when only three days old, enabling 
the contractor to start pouring pier foundations two 
months earlier and giving work to 150 more men that 
much sooner. The contractor saved at Jeast 10% on 
overhead, and the railroad and the public profited 
through earlier use of the structure. After casting, piles 
were covered with heavy tar-paper, ends and sides pro- 
tected with burlap and straw, the whole overlaid with 
tarpaulins and steam-cured 48 hours. Short curing pe- 
riod and earlier stripping enabled contractor to use 
half the forms required with ordinary cement, and re- 
duced the stock from 1500 piles to 75. 





Hints for Winter Operation of 
Sewage Plants 


Although a sewage treatment plant is hard enough 
to operate at any time, winter brings even more diffi- 
culties. Here’s a few places trouble can afise and some 
suggestions for your consideration: 

Settling Tanks. If you have a unit with mechanical 
sludge collection equipment, do not permit ice to ac- 
cumulate where it might damage the mechanism. All 
new equipment is protected by shearing pins but the 
tank must be drained to make replacement. 

Aeration Tanks equipped with some types of me- 
chanical aerators are subject to very appreciable ice 
formations which may interfere with efficiencies unless 
frequently removed. The equipment as well as the sup- 
porting beams should be kept clean. 
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Sprinkling Filters. Distribution systems freezing is 
often troublesome, especially where-the- main distribu- 
tion pipes are well down in the stone and an individual 
riser pipe of small diameter serves each nozzle. If your 
filter is built like this and you have trouble with freez- 
ing in the riser pipes, we suggest that you write the 
Pacific Flush Tank Company, 4241 Ravenswood Ave- 
nue, Chicago, for information as to how to revise the 
piping in your particular dosing tank for satisfactory 
winter operation. 

Where the nozzles are set directly into the distribu- 
tion mains and laterals, thus eliminating the risers, 
freezing is less troublesome and a small bleeder tap 
placed on one of the pipes in a sheltered manhole may 
be kept partly open to assure satisfactory winter oper- 
ation. 

If you have a gravity type revolving distributor, look 
out for freezing in the center column of the machine. 
Protection of this part of the unit by wrapping with 
burlap may be advisable in the northern portion of the 
state. 

Sand Filters. It is mot necessary to put these units 
out of service with the approach of winter. With a little 
more care and attention, sand filters may be kept in 
continuous operation, thus stopping winter complaints 
and giving you a good outlet stream to start with 
through the more critical warmer months. 

It is well to give the beds a good surface cleaning 
and raking before extremely cold weather. Then the 
sand should be formed into furrows about 12 inches 
deep and at right angles to the distribution troughs. 
When ice forms, it will be supported as a roof by the 
ridges, leaving channels beneath by which the sewage 
may reach all parts of the bed. In the spring any ac- 
cumulations in the furrow bottoms should be removed, 
the beds leveled and new sand added if necessary. 

Sludge Digestion and Drying. If you are “blessed” 
with an open, unheated separate sludge digestion tank, 
our first suggestion is that you master the art of pray- 
ing. While such a tank is not approved in Illinois unless 
it has liberal capacity and insulation of the sides, it may 
be expected to give trouble, especially in the spring 
when the digestion process speeds up because of the 
more favorable temperature. All the sludge possible 
should be drawn before extreme cold weather arrives, 
and the preparation of a lagoon for sludge or super- 
natant liquor in the fall may be found of value when 
the “upset” comes. 

Small plants depending upon digester gas for win- 
ter heating may find it necessary to provide auxiliary 
fuel because of the reduction in gas production in cold 
weather. 

Don’t be afraid to draw sludge to the drying beds 
in freezing weather. If frozen sludge can be removed 
from the drying beds without taking too much sand, 
it will be found very finely powdered and desirable for 
spreading upon lawns after thawing and drying in 
the stock pile. 

Remember to drain all sludge and sewage piping 
which is subject to freezing and also to carefully check 
any exposed gas hose or piping which may carry con- 
densation. 

Chlorination rooms containing chlorination equip- 
ment should be kept at a temperature above 50°F., at 
all times. At lower temperature the chlorine will not 
flow properly. 

The above excellent hints are given to Illinois oper- 
ators by “The Digester,” a quarterly bulletin issued 
by the Division of Sanitary Engineering of that state, 
of which C. W. Klassen is acting chief sanitary engi- 
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Fig. 6. Runoff by various formulas for smaller watetsheds 


Spillway Capacity and Runoff Estimates for 
Small Dams 


Second in a series of articles covering good practice 
in the design and construction in small earth dams. 
W. A. Hardenbergh. 


The Spillway—The spillway is a most important part 
of an earth dam. If it will not carry away flood waters, 
the dam is almost certain to fail. When possible the 
spillway should be so located that an unexpectedly 
large overflow will cause a minimum of damage. It is 
always preferable, though seldom possible with small 
dams, to place the spillway apart from the dam. In 
most cases, a portion of the dam must be used for the 
spillway, in which case a masonry section must be 
placed in the dam, or occasionally, by good fortune, 
rock may be found at one end of the dam. Where rock 
is not available, the spillway must be paved with con- 
crete or rock laid in concrete. This lining must extend 
upstream from the lip of the spillway to a vertical depth 
below the spillway equal to the maximum height of 
water expected to pass over the spillway, but not less 
than 4 feet. Downstream from the spillway, the re- 
quired lining depends on the velocity of the water. 
The lined section should extend well past the toe of the 
dam, and should be anchored to piles or to a concrete 
pier to prevent undercutting. The sides of the spill- 
way should be protected to a height of at least a foot 
above the maximum expected level of the water in the 
spillway. 

For larger watersheds a rough rule for spillway 


length is: L=20/A, where A is watershed area in 
square miles and L is spillway length in feet. The free- 
board of the dam generally fixes the permissible head of 
water, H, over the spillway, however. With the volume 


This same formula 
3.4H— 
can be used to determine the necessary H when the 
length of the spillway is fixed. In this case, check the 
necessary H against the freeboard of the dam, plus 
allowance for wave action. 


of flow computed L = 





Don’t guess at Q, especially in these cases where 
failure of the dam would result in danger to life or 
considerable property damage. Look up all local records 
of rainfall, inquire about past big floods and talk with 
old inhabitants. Using this and other available form- 
ulas, compute the probable maximum runoff and check 
against runoff records for that or other nearby streams. 

Estimating Runoff—The topography and the vegeta- 
tation of a watershed are factors in the volume of storm 
flow, but the intensity of the rainfall and the size of 
the drainage areas are generally most important. Small 
watersheds produce a greater runoff per square mile 
per second than do large ones. (See Pusiic Works, 
Sept., 1935, for formulas relating to small watersheds. 
For larger ones, the same formulas quite generally 
apply, but the co-efficients vary). 

The Burkli-Ziegler formula may be used on relative- 
ly small areas—up to 5 or 10 square miles. A water- 
shed of 4 sq. miles, having an average slope of 5 feet in 
a thousand and a rate of rainfall of 2 inches per hour 
for the estimated time of concentration of 75 minutes 
for this watershed, and a runoff coefficient C, of .35, 


eae 
would have a maximum flow as follows: Q=CivSA§= 
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.35X2X528=369.6 cubic feet or about 92.5 cubic feet 
per second per square mile. 
Kuichling’s formula for Mohawk Valley conditions 


44000 
is Qn —= ————— + 20. This particular formula does 
Dy + 370 
not apply especially to small watersheds, but employing 
it in the above case, the expected flow for 4 square miles 
would be about 548 cubic feet. Fanning’s formula of 
Q=200 (Dm) % gives a flow of about 425 cubic feet per 
second or 106 cubic feet per sq. mile. The Dickens 
formula is Q = C (Dm) *. C is 200 for flat country, 
250 for mixed, 300 for hilly and 300 to 350 for maxi- 
mum. Using the maximum, Q=350 (4)*= 980 cubic 
feet ; for hilly country Q=-840 ; and for mixed 700 cubic 
feet. These various formulas show by these differences 
the need for careful study of all conditions. 

Fig. 6 shows expected runoff by several formulas 
for areas from 1 to 25 square miles; and Fig. 7 from a 
report of the Iowa Engineering Experiment Station 
(Bulletin 121), shows the expected runoff in cubic feet 
per second for small areas—up to 1,000 acres. 

These curves, and the formulas from which they are 
obtained, are not very reliable for areas of 5 square 
miles or less. Local conditions have a profound bearing 
on runoff, as is shown by Fig 7. For small areas we 
prefer to check results by the rational method of com- 
puting runoff; or where this is not possible, by the 
Burkli-Ziegler formula, computing or carefully esti- 
mating the time of concentration, and from this deter- 
mining the rate of rainfall. Then the drainage area 
can be checked for runoff conditions, and values for 
C assigned. 

Using this formula, when the time of concentration 
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is 60 minutes; the maximum expected rainfall for this 
period is 5 inches; the estimated C for the area is .65 
(which may be reached when the ground is frozen) ; 
the area is 2 square miles; and the average slope is 
25 feet per thousand, the flow expected will be 5x.65 
X 478 = 1553 c. f. s., or 776 c. f. s. per square mile. 

Compare this result with the previous example given 
with this formula to indicate how. greatly local con- 
ditions or assumed data affect the result. 





Landscaping Route to a California 
Mission Town 


Below is shown a landscaping plan for a Y on the 
Coast Highway near San Juan Bautista. 

The central portion of the “Y,”’ between the traveled 
ways, has been left a foot or two above the roadbed 
and will be enclosed with an adobe wall and rustic 
gates typical of the Spanish motif. Within this wall will 
be placed an appropriate directional marker indicating 
the San Juan Mission, to which this road leads. 

Along the outside edge of the two entrances, adobe 
walls will also be constructed. Back of these walls a 
generous right of way has been obtained, and the inter- 
vening area is somewhat raised above the roadbed and 
will be planted with appropriate trees and shrubs. With- 
in the park area to the north will stand a Campanile of 
mission design and in the southerly park area a large 
rough hewn redwood cross, both features being em- 
blematic of the San Juan Mission. 

Across the main highway to the west, and opposite 
the new road, is planned a high adobe brick wall with 
a rustic entrance gate, and the area behind will be 
planted with trees and high shrubs. 





Beautification Plan to include emblematic structures and adobe wall at intersection pictured above. Inset shows portion of new State 
Route to San Juan Bautista. 
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Portion of Liberty Sewage Treatment plant, showing chemical! mixing tank at left, and settling tanks in center. The south 
digestion tank is in the right foreground: the north digestion tank is hidden by the settling tanks. Mr. Lawrence is shown 





at the left and Mr. Eichenouer is at the right. 


Activated Carbon Aids Sludge Digestion 
at Liberty 


By John Lawrence and Harry Eichenouer 
Superintendent of Public Works and Sewage Plant Operator, respectively 


HE Liberty, N. Y., sewage treatment plant was 
described briefly in the October, 1935, issue of 
Pusitic Works, and the characteristics of the 
sewage and the results of certain experiments in chemi- 
cal treatment were discussed. Among these were the 
use of activated carbon to aid sludge digestion. 

Sludge Digestion Tank 1 (hereafter called the north 
tank) has never given completely satisfactory results. 
The pH has ranged around 6.0 most of the time, while 
the south tank has been from 6.8 to 7.2; the north tank 
has generally averaged about 10 degrees cooler than 
the south tank. When sludge from the north tank was 
drawn to a depth of 9 inches, the average drying time 
has been about 3 weeks, and sometimes longer; but 
with the heavy summer load, it was necessary to draw 
sludge every three weeks, even though that in the bed 
was still wet and often odorous. Under similar con- 
ditions, the south tank sludge dried well in 10 to 14 
days. 

In the past, the north tank was stirred about four 
times a year and about 2 tons of lime added at each 
stirring. In this mixing, long handled rakes were 
used to break the surface mat which was 4 to 5 feet 
thick and quite hard. The addition of lime resulted in 
temporary raising of the pH and better sludge, but 
in no permanent improvement. 

On August 6 of this year, the north tank was seeded 
with 70 pounds of activated carbon. The tank was 
stirred in the usual way but carbon added instead of 
lime. Thereafter, 35 pounds of carbon were added 
each day for 14 days, being applied to the sludge 
entering the digestion tank. The south tank was not 
treated at all. 

It was necessary to draw sludge during the mixing 
period before the effect of the carbon reached the 
digested sludge, and we were unable to draw again 
until Sept. 7, 1935. Following is a record of the 


sludge drawings since that time, including the drawing 
of Sept. 7: 

Sludge drawn Sept. 7, 1935 

pH 6.8; temperature of sludge 68F as compared to 54F a year ago. 
Depth of wet sludge, 8 inches. 

Depth of dry sludge, 4 inches. 





Sludge removed from bed in 14 days (28 cubic yards). 

Average temperature during drying time was 60F. 

Sludge drawn Sept. 21, 1935 

pH 6.6; temperature 64F; no data on previous year. 

Depth of wet sludge, 7 inches. 

Depth of dry sludge, 3 inches. 

Sludge removed from bed in 13 days (22 cubic yards). 

Average temperature during drying period was 48F. 

Sludge drawn Oct. 7, 1935 

pH 6.9; sludge temperature 63F as compared to 56F a year ago. 

Depth of wet sludge, 6% inches. 

Depth of dry sludge, 2% inches. 

Removed from bed in 20 days (15 cubic yards). 

Average temperature during drying period was 50F. 
At this time the temperature of the sludge in the north tank 

was 3 degrees higher than that in the south tank. 

Sludge drawn Oct. 29, 1935 

pH 6.9; temperature of sludge 62F as compared to 52F a year ago. 

Depth of wet sludge, 7% inches. 

Depth of dry sludge, 3 inches. 

Removed in 21 days (22 cubic yards). 

Average temperature during drying time was 51F. 
Temperatures on sludge drawn before the addition 

of activated carbon are as follows: 
June 20, 1935, Temperature of sludge 52F; pH 6.0. 
July 17, 1935, Temperature of sludge 54F; pH 6.2. 
During the last week in August, three weeks after 

the addition of the activated carbon, the temperatures 

in the north tank were as high as 70F, which is, we 


think, the highest it has ever been. 





Cost of Operating Geneva Treatment Plant 


At Geneva, IIl., a mechanically aerated activated 
sludge plant receives a fairly strong sanitary sewage 
from a connected»population of five thousand. During 
the year ending September 30th, the total flow was 
249,000,000 gallons, an average of 682,000 gallons a 
day. During that year’ the cost of operation was as 


follows: Cost per Million Cost per Capita 


Item Gallons Treated per year 

Ear 5. «pinhole » ch sbaunes $9.95 $0.495 
Power (at l.le per Kw.H.)...... 3.81 0.190 
Repair and supplies ............. 0.92 0.046 
Miscellameaus <0... dhcccccccoess 0.66 0.033 
pe eae Sap ren ee $15.34 $0.764 


The operator of the plant is J. H. Burgesen. 


















Two Sections 


By Herbert S. Grove 


AST summer the Min- 
[° nesota State High- 
way Department, 
in grading a highway 
through Stillwater, low- 
ered the surface over a 
6-inch water main to 
such an extent as to re- 
duce the cover materi- 
ally for a distance of 
about 420 feet, leaving 
a cover at one point of 
only two feet. As frost 
here at times penetrates 
to a depth of 6 feet, it 
was necessary to lower 
this stretch of main be- 
fore cold weather set in. 
For a distance of about 200 feet the main cuts diag- 
onally across a curve of the road so that it was impos- 
sible to uncover it all without blocking traffic, which 
was not permissible ; so it was necessary to uncover and 
lower a part of it and restore the road over this part 
before the remainder could be lowered. This consider- 
ably complicated the procedure. The work was carried 
out as follows: 


We first uncovered a stretch of about 150 feet, which 
reached to the center of the road, leaving the other half 
open to traffic. In preparing to do this it was necessary 
to locate the main, for the line of the road had been 
changed so often and the old marks destroyed in the 
process that the exact location of the main was no longer 
known. By means of a pipe locator the exact location 
of the main was determined and marked with iron pins 
driven 25 feet apart. 

A trench was then dug along this 150 feet, 3 feet 
wide and 714 feet deep; the main being supported by 
wooden blocks under each length as the trench was 
carried below it. Excavation was doubly difficult and 
dangerous because of washed-in sand, making it neces- 
sary to sheet every foot of the trench. To do this we 
used 2x6 and 2x8 plank 8 ft. long, with 4x6x16 ft. 
stringers braced apart with regular iron screw contrac- 
tors’ jacks. 

When this stretch of trench had been excavated and 
the pipe safely blocked in its original position, pro- 
vision for lowering it was made by suspending it from 
timbers spanning the trench by four 2-ton chain blocks 
and connecting a derrick to it at a fifth point. At the 
end of the trench where the main had to be broken to 
permit lowering the uncovered part, two 1-inch corpora- 
tion cocks were inserted on each side of the break and 
connected with two long goose-necks, thus allowing 
water to flow during the lowering. At the same time all 





Herbert S. Grove 


Lowering a Water Main in 


Engineer and Superintendent, Board of Water Commissioners, Stillwater, Minn. 
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the uncov- 
ered joints 
were exam- 
ined for 
leaks and calked tight. The pipe was then cut between 
the two pairs of corporations, a plug inserted in the 
bell end and a cap on the spigot end. This was the only 
time the water was shut off, and then for only a short 
time during the noon hour. The main was then ready 
for lowering. 

A man was stationed at each block and one at the 
derrick and at a given signal the main was raised 
enough to permit removing the blocks, and then all 
blocks were lowered so as to drop the pipe evenly onto 
its new bed. This length was then covered and traffic 
resumed over it, and the remaining 270 feet was un- 
covered and lowered in the same way and the two ends 
re-connected. 

Thus the road was open to traffic all the time, and 
consumers supplied with water continuously except for 
the few minutes mentioned. The work was done with 
14 men working 134 days. 

(Mr. Grove, who had charge of this work, had been 
with the water department since August, 1906, when 
he began as a water boy 15 years old; advancing 
through fireman, chief engineer, assistant to the secre- 
tary, assistant to the superintendent, and was appointed 
superintendent in 1929. Meantime he supplemented his 
high school education with correspondence courses in 
engineering and bookkeeping. ) 


Lowering a 6-inch main 





Where the WPA Money Goes 


Reporting for WPA work to the end of November, 
1935, Harry L. Hopkins shows that of the more than 
one billion dollars ($1,078,152,031 to be exact) allo- 
cated for work relief, 42.5% goes to road, street grade 
crossing and other highway work; 9.1% of it (roughly 
a hundred million dollars) goes to water purification 
and sewerage—2.6% for water purification and sup- 
plies, 6.1% for sewer systems and treatment, and 0.4% 
for other projects of this nature; airports, airways and 
related work gets 2.2% ; flood control and conservation 
is allotted 5.9%; sanitation and health gets 3.6%. 
Thus roughly 60% of the money goes directly into the 
public works field. 

The bulk of the remaining money goes into public 
buildings (9.2%); housing (chiefly demolition and 
slum clearance), which gets 0.2%; parks and play- 
grounds (11.8%); electric utilities, which is allotted 
0.2% ; education, professional, clerical and goods proj- 
ects (11.9%); and miscellaneous 3.4%). 

Readers should not confuse these sums with the PWA 
expenditures which are on a different basis. 
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Progress in Highway Construction Science 


So swiftly has the science of highway engineering 
progressed that it is difficult for the average engineer 
to keep in touch with the latest possibilities in it. Sur- 
face treatments, with tars and asphalts, that look and 
ride and wear like high-priced roads; stabilization— 
the greatest promise for widespread extension of rural 
roads; bituminous and concrete pavements that carry 
smoothly and rapidly the heaviest fast-moving traffic 
of the day; and roadbuilding machinery, the develop- 
ment in which really lies back of these improvements in 
pavement construction; these all are being developed 
unprecedentedly. 

The tractor, the grade, the roller and the main- 
tainer are among the tools of the roadbuilder which 
have revolutionized highway construction and, by 
lowering costs, made a still larger mileage of good 
roads possible at less cost. The bituminous distributor, 
the spreader and the motor truck, with the others al- 
ready mentioned, make up a septette which transforms 
tar, asphalt, sand and gravel into mile upon mile of 
smooth highway. 

You should go to the Road Show and see some of the 
startling developments in equipment for building bet- 
ter, smoother and cheaper roads. A few such develop- 
ments are described in the pages of this magazine, but 
a first-hand view is better. Let the salesman tell you 
what his new “trick” will do; you will learn from his 
talk, and maybe you will find out how to serve your city, 
county or state even better than you now do. 

The other day we asked one of the leading highway 
engineers to write us an article on an important phase 
of surface treatment. His reply was, “I couldn’t do 
justice to it because I was in the field so little last 
summer.” 

Thus rapidly do new developments blossom into eco- 
nomic usefulness. It is up to every engineer to keep 
himself as much up-to-date as he possibly can. One 
essential, as we see it, is to take in the Road Show and 
see and hear about new equipment, and talk with other 
engineers. And, of course, read PuBLic WorKs every 
month. We'll try to make it worth your while. 

See you at the Road Show. 





Planning for the Future 


Two articles in this issue point the way to better plan- 
ning for the future. One of them, in discussing the 
methods of determining probable populations at some 
future date, as is necessary in designing almost every 
public utility, stated that, in most cities or other popu- 
lation units, there is unlikely to be any growth in popu- 
lation after 1960. This simplifies greatly the financial 
and engineering problems of our communities. Too 
many of us have designed a structure with a capacity 
to meet conditions 25 years in advance, only to find it 
overloaded in 10 years. 

The other article continues our series on the uses and 
advantages of chemical sewage treatment—if we can 





call the use of activated carbon chemical treatment. At 
any rate, we believe the material we have published 
during the past year demonstrates that first class engi- 
neering can solve—and at reasonable cost—the prob- 
lem of sewage disposal. There no longer exists sound 
reason for antiquated, overloaded and poorly func- 
tioning plants. Using today’s engineering knowledge 
and equipment, a plant can be constructed at very mod- 
erate cost which will effect almost any desired degree 
of treatment. 





Soil Mechanics in Engineering 


Dirt was probably the first material used for struc- 
tures and still plays a very important part in engineer- 
ing, as in the construction of dams and levees; also as 
the ultimate support of roads and all structures that do 
not rest on rock. And yet scientific knowledge of soils is 
still in its infancy. 

This is suggested by a double announcement made 
last month by Harvard University Graduate School 
of Engineering, relative to an International Confer- 
ence on Soil Mechanics and Foundation Engineering, 
and to a series of lectures by Dr. Karl von Terzaghi, 
“the founder of modern soil mechanics.” 

The International Conference will be held at Har- 
vard University from June 22 to 26. “The primary 
purpose is to make available the best existing informa- 
tion in these fields and to prepare the ground for better 
coordination of future work.” Papers are asked from all 
who have information on the subject, and “all impor- 
tant contributions are to be made available to interested 
members sufficiently in advance of the conference to 
permit their careful study and the preparations of dis- 
cussions.” Formal discussions and especially informal 
exchange of ideas will occupy most of the conference. 

Professor Terzaghi will lecture on “recent develop- 
ments in soil mechanics and its application to a great 
variety of problems in earth and foundation engineer- 
ing.” The lectures will be given at Harvard University 
each Monday, Wednesday and Friday afternoon dur- 
ing the second term of the Graduate School of Engi- 
neering, beginning February 5th. Former students and 
practicing engineers in general may attend these lec- 
tures without payment of tuition fees. During this term 
there will also be a laboratory course in ‘Soil Testing 
Methods for Engineering Purposes” and courses in 
“Soil Mechanics,” and “Foundation, Harbor and Tun- 
nel Engineering.” Information about any of the above 
will be furnished by A. Casagrande, secretary of the 
Graduate School of Engineering, Cambridge, Mass. 

Readers of Pusitic Works are familiar with the 

importance that this subject has been assuming recent- 
ly. (See the issues of January, February, May, July, 
August and September, 1934; and May and June, 
1935.) It may well pay a number of engineers to spe- 
cialize in this subject, and attendance at these courses, 
lectures and conference gives an excellent opportunity 
for laying the foundation for the knowledge necessary 
for this. 

















Roadside 
Beautification 
in. 


Arizona 


NLY in recent years has it been realized 

that a highway can be more than a 

smooth surface between two points. Now 

state highway departments, and even county 

and city engineers, are doing something to 

mitigate the unsightly rocks, the battle-scarred 

curves and the ragged slopes. Herewith are 

shown some of the details of the methods em- 

ployed on Arizona highways to make the high- 
ways something more than utilitarian. 

These views, which are selected from several 
sent us by Arizona Highways, are of cactus 
gardens and other roadside improvements on 
a recently completed highway near Nogales. 
About 3% miles in length, this road was built 
by the department by force account. in con- 
struction, the number of curves was reduced 
from 72 to 10; in addition to conforming to 
the needs of modern traffic, the most notewor- 
thy feature are the thirty cactus gardens which 
have been planted at various intervals along 
the edges of the highway. 

More than 40 different varieties of cacti have 
been collected and planted under the super- 
vision of J. B. Bristol. The methods of planting 
and grouping these are shown in the illustra- 
tions herewith. 

Picture 3, taken just before completion, 
gives an excellent idea of the methods em- 
ployed in improving the appearance of the 
road. The trimming back and rounding of the 
slopes is shown at the left, while the methods 
of locating and laying out the cactus gardens 
are also shown. 

Picture 4 shows one of the largest of the gar- 
dens. This elevated about 18 inches above the 
grade of the road and is separated from the 
roadway by a wall of native tufa stone. Pic- 
tures 5 and 6 show the garden at the end of the 
Santa Cruz River bridge and are different 
views of the same plot. Picture 7 shows some 
of the detail of execution in the construction 
and planting of the smaller type of gardens. 

Frank W. Flittner was in immediate charge 
of the work, with R. C. Bond as resident engi- 
neer, Nate Manis as foreman, and W. R. 
Hutchins as district engineer. Mr. Bristol su- 
pervised the roadside beautification, which in- 
cluded the rounding and trimming of slopes. 

Cactus does not grow in many states, but the 
same principles of decorative utilization of 
local products can, and should be, applied in 
every locality. 
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An Inventory of Traffic Needs as a 





WPA Project 


By D. Grant Mickle 


Traffic Engineer, Jensen, Bowen & Farrell, Consulting Engineers, Ann Arbor, Michigan 


increasing traffic accident rate. As a result of 

such publicity many city officials or civic 
groups have had traffic surveys made thinking that a 
survey would solve, or at least reduce, their accident 
problems. 

Many of these traffic checks, or surveys, have been 
made with such small results that both the public and 
the officials are beginning to look upon them with skepti- 
cism, and the opinion is growing that fact finding sur- 
veys are a waste of time and money. This point of view 
is unfortunate, especially at a time when money from 
the Works Progress Administration is available for 
projects capable of absorbing unemployed ‘white col- 
lar labor,” such as engineers, draftsmen, statisticians 
and clerks. 

Meanwhile traffic accidents, costly congestion and 
parking stagnation have increased, largely for want of 
adequate facts upon which trained traffic engineers 
could devise workable control measures, regulations or 
street improvements. No efficient program of traffic im- 
provement can be carried on without a comprehensive 
inventory of existing conditions and a study of future 
needs. It is no more reasonable to expect that a city 
police department or engineering department could 
provide adequately for their traffic requirements with- 
out an inventory of facts than to expect a business man 
to operate his business efficiently without an inventory 
of stock, customers’ requirements or future market. 

An opportunity for acquiring such an inventory ex- 
ists through the use of W.P.A. funds. This opportunity 
depends, however, upon assurance to the W.P.A. offi- 
cials that the project is competently planned and di- 
rected and that it will serve some useful purpose. The 
planning and directing of traffic survey projects prop- 
erly rests with engineers trained in such work, and 
should be undertaken only by them. Experience has 
shown that under such conditions results have been, for 
the most part, gratifying and productive of results. 


We has been written lamenting the steadily 


Elements of an Inventory of Traffic Needs 


A comprehensive engineering investigation of traffic 
conditions and requirements should include studies and 
surveys of the following types: 


1. An inventory of street usage:— 
a. Volume of traffic 
b. Turning movements 
c. Parking habits and requirements 
d. Trucking movements 
e. Mass transportation movement 
Investigation of enforcement activities: — 
a. Violations check 
b. Police scheduling and routing 
c. Check of convictions against apprehensions 
3. Traffic control and regulation:— 
a. Check of traffic ordinances 
b. Investigation of control devices 
4. Investigation of educational program:— 
a. In the schools 
b. Commercial drivers 
c. Private operators 
5. A program for future development and improvement. 


bo 





The data collected from field studies based on the 
above points should provide sufficient material for rec- 
ommendations on a comprehensive traffic planning pro- 
gram. For example, from the volume counts, a traffic 
flow chart can be prepared similar to Figure 1. Street 
widening plans and traffic control programs can be de- 
vised from such information. Other studies will provide 
information for other types of traffic improvement. 

Such investigations in fourteen Massachusetts cities 
were planned and directed by the writer as C.W.A. 


TABLE I. Deaths 
Ten Months 

City 1934 1935 
MN el RSs Sus Cows kad icans babes 11 5 
eS a err eee ae 7 8 
Mapes SEE EEOC EE LE 5 3 
SS 4 3 
es hs ihe winwwie cuba eats 5 3 
a a. isd arn wwe ams Ra 9 3 
Se ee ee eee ee 5 4 
CE te cio ue vie leas wae ec 3 1 
PR ee a on e'c ow daWectcebrage eed 3 2 
RN so ee UR nea 2 4 
RS es css oinacndekaw cunts 4 2 

RRS | iene mera iro earn oe 58 38 


projects during 1933 and 1934 and, through the co- 
operation of the local enforcement officers and the State’s 
traffic engineer, accidents and congestions have been 
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Fig. 1—Part of a properly prepared traffic flow chart. 
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reduced in most of these municipalities. From statis- 
tics submitted to the National Safety Council the acci- 
dent records for several of these cities are shown in 
Table 1. The figures indicated are for motor vehicle 
deaths for the first ten months of 1934, before the sur- 
vey was completed, and for the first ten months of 1935, 
during which time certain of the survey reports’ recom- 
mendations had been placed in effect. 

New Britain and Hartford, Connecticut; Chatta- 
nooga and Nashville Tennessee; Flint, Michigan; Ak- 
ron, Ohio, and several other cities have completed or 
are now conducting similar traffic studies. The results 
which will accrue from these surveys will depend largely 
upon the ability of the sponsoring agencies properly to 
interpret the statistical data and upon their success in 
having recommendations accepted and put into effect 
by the city officials. No survey or fact finding project 
can be successful if it stops with the gathering of sta- 
tistics only. A report can be useful only in so far as 
it provides workable recommendations which can and 
will be followed. 





Using Paving Brick for Sewer 


Construction 


As a part of the CWA program in the City of Logan, 
Ohio, Goose Creek, an open stream carrying street and 
natural drainage, was in substantial part replaced with 
a closed sewer which was rectangular in section of 
varying size. At the outlet end the clear opening was 
9 feet 6 inches in width and 5 feet 91% inches in height. 
The reinforced vertical walls were nine inches thick. 
The reinforced top (clear span 9 ft. 6 in.) was 63% 
inches thick and consisted of two layers of paving 
brick. The bottom invert (not reinforced) consisted of 
a double layer of paving brick. All brick were laid with 













Below is the 
rectangular 
sewer at 

Logan, O. 


Above is the 
circular 
sewer at 

New Castle 
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a sandlime-cement mortar. The construction of the first 
part was carried out in the month of January, when 
temperatures were below freezing point, with a mini- 
mum of expense to protect the work against frost ac- 
tion. Results obtained were highly satisfactory, and 
the cost was reasonable. In the construction No. 2 pav- 
ing brick of size 3 x 4 x 8% inches were used. 


Last year the City of New Castle, Pennsylvania, con- 
structed the Taylor Street storm sewer as a project 
under the FERA with a total length of 3,200 feet. 
Circular brick sections were used as follows: 1,204 ft., 
2 ring brick, 48” diam. ; 675 ft., 2 ring brick 39” diam. ; 
810 ft., 2 ring brick 36” diameter. The brick used were 
2% x 4x 8% inch No. 2 fiber lug pavers. 


We are indebted to G. R. Throop, city engineer, for 
an interesting description of the construction from 
which the following data have been extracted: 


“Excavation that varied in depth from 8’ to 15’, was 
in a clay formation which made shoring unnecessary 
except for a small portion. Approximately 400 feet was 
through sandstone rock which made blasting necessary. 
The actual brick laying was carried on by a method 
that proved very satisfactory. Under each batter board 
a “lead” was built. This “lead” consisted of two rows 
of brick which formed the invert up to the horizontal 
center line of the section. The brick were laid with the 
814” dimension parallel to the center line of the sewer. 
By placing a chalk line between the “leads” the section 
between was built in, carrying both rings to the same 
height. For the upper half, forms were built in ten foot 
sections and made as light weight as possible to facili- 
tate handling. These were placed in position and the 
inside ring laid, after which the form could be moved 
ahead and the outside ring placed at any convenient 
time. At all changes of grade and alignment, 5-foot 
diameter manholes were built, these being built of the 
same size brick as the sewer, as were the 15 catch basins 
at various street intersections. The structures were built 
with 8” walls. 

“The 48” diameter section required 52 bricks to con- 
struct the inside ring and 60 bricks for the outside. 
As the brick was laid with the 814” dimension parallel 
to the length of the sewer, approximately 149 brick per 
foot of sewer was required. The 39” diameter section 
required 44 brick for the inside ring, and 52 for the 
outside, or a total of 128 brick per foot. The 36” section 
required 40 inside, 49 outside, or a total of 118 per 
foot. An average of 2.4 
cu. ft. of 1-3 mortar 
was required per lineal 
foot. 

“‘Average labor costs, 
not including excava- 
tion or back filling, 
were $8.03 per lineal 
foot. Bricklayers were 
paid $1.25 per hour, 
mortar makers 80c and 
laborers 50c. Material 
costs, including brick, 
cement, sand and inci- 
dentals were $3.54 per 
foot. Total average cost 
was $11.57 per foot.” 

We are indebted to 
“Dependable High- 
ways” for the above 
data and the illustra- 
tions. 
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Forecasting Urban Populations 


eral use by the inhabitants of a city is or should 

be designed with a view to furnishing the capacity 
necessary for the population of a more or less distant 
future. This is especially necessary in the case of 
sewers (which it is difficult to enlarge or duplicate) and 
waterworks, but also applies to refuse disposal, traffic 
routes, school buildings, parks, and other items. 

Making exact forecasts of the population of a given 
city for even ten years ahead is impossible; yet plan- 
ners of sewers and water works must generally endeavor 
to provide for the demands of a future 25 or even 50 
years distant. Increasing the capacity of either sewers 
or water distribution systems when present capacity has 
been reached can be effected only by providing addi- 
tional pipe lines and other structures, at a cost probably 
50% to 100% greater than that of providing the com- 
bined capacity with one structure at the outset. On the 
other hand, this addition to the original cost would have 
been running up additional interest and depreciation 
charges for many years without rendering any service 
therefor. 

Considering this last problem, engineers have gen- 
erally designed such structures of a capacity estimated 
to be sufficient for a population of 10 to 50 years ahead, 
depending upon the nature of the structure; and the 
basis of such planning is the estimating of the future 
population. 


rs every structure that is provided for gen- 


Using Past Census Figures 


The most common method of forecasting population 
has been to use the census population figures for as far 
back as they have been taken, and develop from them an 
equation approximately representing past growth; as- 
suming that future growth can be represented by this 
formula. Generally a series of points are plotted on 
cross-section paper with populations and time in years 
as their coordinates, and a curve or curves are fitted to 
these points and projected into the future. A desirable 
plan is to project two curves, one the probable maximum, 
the other the probable minimum. 

This mathematical or graphic plan gave fairly good 
results up to about ten years ago; but it is believed that 
it will no longer be a safe one to use. For the conditions 
that affect the growth of American cities have changed 
materially and future growth can no longer be assumed 
to follow the same laws as that of the past. One of these 
changes is the restriction of immigration ; others are the 
falling birth rate, universal ownership of automobiles, 
etc. 

Population Increase After 1960 Unlikely 


A few decades ago the population of the country as 
a whole was increasing about 30% a decade, and the 
percentage living in cities was increasing also. The 
National Resources Committee (in a report just made 
public) thinks it probable that by 1960 the population 
will have ceased increasing, and from then on any 
changes in populations of cities will be due to competi- 
tive attractiveness between cities, and between urban 
and rural residence. Probably in some cases the popu- 
lation will decrease rather than increase. In fact, this 
change has already begun ; between 1920 and 1930, one- 
fourth of the cities of Connecticut and of Maryland, 
and one-fifth of those of Michigan, Kansas and Ari- 





zona—to take a few states at random—lost in popula- 
tion ; and the tendency is believed to be increasing rather 
than decreasing. 

In view of this decided change in the law of growth 
of cities, some other method of forecasting must be 
used. The most promising one would seem to be a study 
of present trends and an effort to learn what effect these 
probably will have on the growth of the city in question. 

In general it may be said that cities grow as their 
states grow, and these as the country grows; although 
certain states will gain or lose faster than others be- 
cause of changes of the relative importance of farming, 
manufacture, mining, commerce, etc., and as old lands 
or mines lose in profitableness or new ones are opened 
up. Individual cities, also, may grow rapidly for no 
foreseeable reason, as did Detroit with the rise of auto- 
mobile manufacturing. 


Resources Committee Estimate 


Considering first the country as a whole, the Resources 
Committee states that present trends indicate that the 
population of the United States will become stabilized 
about 1960. During the past few years emigration has 
exceeded immigration; and this will probably continue 
unless the immigration laws are changed. This is one 
cause. Another is the fact that the birth rate is falling 
faster than the death rate; and while the former can 
conceivably approach zero as a limit, the death rate has 
an imperative minimum limit—people will die of old 
age, if for no other reason, 

The population of the several states probably will not 





Some Estimates of Future Population by State 
Planning Boards 
[The unannotated estimates were prepared by State 
planning boards} 


[Figures given in thousands] 
1 * 1930 1940 1950 1960 1970 1980 


Colorado! ...... 2,036 1,100 1,150 1,160 1,120 1,070 
. ae. 6,485 7,631 8,500 9,200 9,800 .... .... 
| ee ae 2,404 2,471 2,570 2,630 2,660 2,662 
Oe a Fob i 2,448 2,519 as Saket Lees 
ee 1,769 1,881 oe 2,000 sas a site se 
Kentucky* ..... 2,417 2,615 2,771 2,919 3,042 3,138 3,215 
Michigan® ..... 3,668 4,842 5,400 ane Rca cas... tetas 
Minnesota ...... 2,387 2,564 2,688 2,772 ree 

Missouri® ...... 3,404 3,629. 3,710 3,731 3,690 .... 
ls 549 538 565 578 583 585 

New York® ..... 10,385 12,588 13,250 14,000 14,000 .... .... 
North Dakota ... 647 681 691 693 as 5 dial 
CT ketch uoe ss 5,759 6,647 7,203 7,578 7,698 7,553 7,235 
Pennsylvania ® .. 8,720 ~ 9,631 9,734 9,838 9,943 .... ae 
Pennsylvania™ .. .... -. 10,057 10,348 10,410 .... 

South Dakota? .. 637 693 713 724 729 ee 
Tennessee ... 2,338 2,617 2,850 3,108 Eee ean Ce 
eee 4,663 5,825 6,526 7,228 7,929 8,631 9,332 
Virginia. ... 2.2. 2,309 2,422 2,500 eos beds ¢, Liniwed te 
Wisconsin #2 ..... 2,632 © 2,939 3,061 3,303 3,494 3,668 3,831 
Wisconsin * ail _ ee 3,280 alte aie? or a Te 


1 Based upon a “Medium” estimate by the Scripps Foundation for Re- 
search in Population Problems. 

* Based upon an “‘Intermediate”’ estimate by the Scripps Foundation for 
Research in Population Problems. 

3 Estimate made by the Minnesota State Planning Board. 

* Arithmetic mean of 4 prognostications of the Scripps Foundation for 
Research in Population Problems. 

5 Based upon estimates made by the Scripps Foundation for Research 
in Population Problems. 

* Based upon a low estimate by the Scripps Foundation for Research in 
population Problems. 

Estimate by the North Dakota State Planning Board. 

5 Based upon an “Intermediate” estimate by the Scripps Foundation for 
Research in Population Problems. 

® Arithmetic mean of 4 prognostications by the Scripps Foundation for 
Research in Population Problems. 

1° Based upon the State Schoo! Census. 

1! Based upon the “Intermediate’’ estimate by the Scripps Fouundation 
for Research in Population Problems. The Pennsylvania State Planning 
Board suggested a probable population somewhere between the 2 estimates 
given. 

12 Based upon estimates by the Scripps Foundation for Research in Pop- 
ulation Problems. 
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change at the same rate as that of the entire country ; 
there will be inter-state migration whereby some states 
will grow at the expense of others. Some estimates of 
future state populations are given in the accompanying 
table. 

It wili be seen that Colorado and Ohio are expected 
to begin losing population about 1960; and that New 
York’s population is expected to become stationary by 
1950. On the other hand, Texas and Wisconsin are ex- 
pected to continue growing for at least 50 years. 

Predictions of the growth of localities such as coun- 
ties and municipalities are subject to greater error than 
forecasts for an entire state. Populations of municipali- 
ties are subject to fluctuations due not only to interstate 
migration, but also to those from country to city and 
vice versa. Until recently there was a decided country 
to city movement, until in 1930 56% of the country’s 
population lived in municipalities of 2,500 or more 
population. But there has been a change recently. (Be- 
tween 1920 and 1930, 5% of the cities of more than 
100,000 population lost in population; 7% of those 
between 25,000 and 100,000; 10% of those of 10,000 
to 25,000; 15% of those of 5,000 to 10,000; and 17% 
of those of 2,500 to 5,000. It is thought the tendency 
has increased since 1930.) In Ohio, population increase 
in recent years has been limited to those areas covered 
by, or immediately contiguous to, large industrial cen- 
ters. The New England Regional Planning Commission 
believes that there is a tendency for people to leave 
densely populated areas. A similar tendency noticed by 
the New York State Planning Board is believed by it to 
be influenced by 


1. The increased use of the automobile and other 
inexpensive means of transportation. 

2. The more general construction of hard-surfaced 
roads. 

3. The extension of electric lines and telephones and 
in some cases water mains and gas lines into the rural 
areas. 

4. The shorter work day and the shorter work week. 

5. Over-aged workers. 

6. Industrial unemployment. 

7. Seasonal industries. 


Accurate Estimates Not Now Possible 


It would appear from the above that it is no longer 
possible to make even approximately accurate estimates 
of a city’s future growth by assuming that it will con- 
tinue at the same rate as in the past. This would lead 
to waste of money in providing unnecessarily large 
structures. Heretofore many sewerage systems and 
water works plants have been built to provide for 
double or more the population then existing. Should 
such excess provision be made in construction today 
for a city that will never increase more than 25%, and 
possibly not at all, there would be an unjustifiable 
waste of money and in some cases less efficiency. 

It is apparent that a new method of forecasting city 
populations must be developed, and a number of state 
planning organizations are now working on the prob- 
lem. Says the National Resources Committee: ‘In the 
final analysis it is the relative advantages of a city or 
state as a place in which to live and to earn that deter- 
mine the total proportion of the population that it can 
attract. ... The future trends in the population of the 
nation, a state, or a local area can be predicted with 
accuracy only when the motives which impel the social 
and economic conditions affecting population growth 
and migration are known and when the future changes 
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which these motives are likely to undergo have been 
analyzed.” ' 

Since it is necessary to provide less excess capacity 
than in the past, the same money can be used for more 
widely diversified and extended utilities. If sewers do 
not need to be so large, more miles can be built to serve 
a larger percentage of the population. (Aside from 
some of the largest cities, probably 25% of our urban 
population lives beyond the limits of the sewers yet 
built.) If less wells need to be sunk for the water sup- 
ply, more money will be available for softening it or 
otherwise rendering it pure and palatable. 

The suggested change in practice should of course be 
made with caution. A slight excess in capacity is greatly 
preferable to anv deficiency whatever. But providing a 
capacity of which not more than 50 or 60% will ever 
be used should be avoided, if possible by any care in 
forecasting. And for occasional unexpected increases 
in population it is always possible to increase capacity 
when it becomes necessarv. 





Modern Equipment Costs Less 
to Operate and Earns 
More Revenue 
By G. J. Hoerbelt, 


Engineer, Sewer Maintenance, Akron, O. 


The operating cost of the City of Akron is greater 
than its income. In many instances the taxpayer has 
lost the power to pay, as well as the inclination, result- 
ing in an operating deficit for the past four years. 

A negative way to meet the deficit is to curtail ex- 
penditures by reducing service. The positive way is to 
increase expenditures temporarily, by purchasing new 
and modern equipment to replace wornout and obsolete 
antiques, in order to reduce operating cost and inci- 
dentally improve service. 

This wisdom is best illustrated by a few examples, 
as follows: In 1930 and 1931, $6,000 was expended to 
improve and modernize the sewage pump stations in- 
herited from the former City of Kenmore. The power 
bill for the four stations prior to the improvement was 
approximately $5,000. In 1932, the bill was $2,577; 
in 1933, $2,239 and in 1934, it was $2,252, an average 
saving of $2,644 per year, or 53 per cent. 

Similarly, the operating cost of trucks is reduced by 
keeping them in good repair, and replacing trucks, when 
worn out. From 1929 to 1934, there were no truck re- 
placements in the Sewer Maintenance Division. In 1934 
one truck was traded in, and in 1935 an additional 
truck was purchased. The maintenance and operating 
cost of five trucks was $2,476 in 1931; in 1934, after 
the replacement, it was $2,014, and 1935, the cost of 
maintaining and operating six trucks will be approxi- 
mately $1,700. The saving is sufficient to purchase one 
new truck each year. For the sake of economy, four 
trucks should be traded in in 1936. 

Our sewer cleaning machines, one a power rig and 
the other a hand machine, date back to the period before 
the world war. Although in good condition, we still 
have to use this old and slow moving equipment, at 
twice the operating cost of a modern machine. 

Likewise, an investment of $500 in a new portable 
sewage pump, to replace one purchased previous to 
1918, would enable us to save enough in replacement 
parts and economy in operation to pay for itself in a 
short time. 
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Fighting Snow in Bangor, Maine 


By P. H. Glover 
City Engineer 


and streets, and 80 miles of sidewalks during a 

snow storm. The plowing starts as soon as the snow 
fall reaches a depth of 4 inches and continues until the 
last street, road, and sidewalk is broken out and wid- 
ened. On any ordinary storm there are very few streets 
which are not passable at all times. The dead end streets 
have had to wait until one of the tractors can come in 
from the outer roads, but we hope to correct this condi- 
tion this winter. 

This continual drive day and night until the work 
is done means long hours and very hard work on both 
the men and equipment. Probably the hardest work to 
which a truck can be subjected is snow plowing. Like 
the majority of cities in the country, Bangor has been 
forced to cut its municipal expenses during the last 
few years to offset its decreased income ; and practically 
all of the cut has come out of the Public Works Depart- 
ment. The appropriation for the last two years has 
been about forty percent of the good times budget. 
Practically nothing was spent in new equipment for 
three years. Each year a little less was spent until the 
third year a new power lawn mower was the extent of 
our replacements; and no one has yet discovered a 
feasible way to plow snow with that. 

The snow plowing equipment for streets and roads 
consisted of five 5-ton trucks, one 2%4-ton truck, a 30 
Caterpillar Tractor, and an old Holt 10 ton. During 
the big storm in the latter part of January, three of 
the five large trucks, and the 2!4-ton truck were back 
in the garage for major repairs in the first ten hours. 
They were simply too old to stand the work. Then new 
equipment was ordered, including a large 4-wheel 
drive truck, a 5-ton truck and four 1%4-ton trucks to 
replace worn out units. These arrived too late to be of 
material assistance last winter but should relieve the 
pressure this. 

The old set-up was for the two tractors to go out on 
the outer roads and to remain until they were finished, 
then the 30 tractor came in and cleared the dead end 
streets, and other streets where a truck plow could not 
turn. As soon as the truck plows had finished the 
streets, one or more went into the country to help the 
tractors, while the other joined the small trucks and 
hired trucks in hauling away the snow from the busi- 
ness section. 

The Bangor Hydro Electric Co. plows all streets 
upon which they have a car track, and removes the snow 
from one side of their business streets. Practically all 
the available trucks with dump bodies are hired by 
someone during a storm. Last winter the Public Works 
Department payroll jumped from about one hundred 
and eighty dollars a day to twelve hundred. A snow 
loader was purchased but did not arrive until after the 
bad storms were over. If we could have received it, the 
first of January it would have more than paid for itself 
in one month. The trouble with a large truck on hand 
loading snow is that the load is limited by the height to 
which a man can easily throw the snow. High side- 
boards cannot be used. With the Loader we can haul 
seven yards in a truck instead of about four or four and 


"Tos City of Bangor plows about 110 miles of roads 





a half. We can load the seven yards in about 1% min- 
utes. We have not been able to give the machine a 
thorough tryout in a heavy storm but did put it into the 
hard packed snow on the side of a residential street. It 
did a very good job. 

It will also speed up the removal of the snow from 
the business section. This will improve traffic condi- 
tions there, and also save a lot of money in the end. 
All snow which is not removed at once becomes so 
packed down that its removal becomes both difficult and 
expensive, and aggrevates the ice conditions along the 
sides of the street. The majority of the down town 
streets in any city are none too wide, and under present 
conditions must be kept open to the curbs. 

This winter we plan to start the Walter Four Wheel 
Drive truck, and the Holt Tractor out on the country 
roads as soon as the storm gets bad, and to keep them 
there until the work is finished. This allows the 30 
Caterpillar to start at once on the dead end streets, 
and have them finished by the time the other streets are 
cleared by the large trucks. This would mean that prac- 
tically every street and road would be passable at all 
times. 

The sidewalk plowing is a problem. A few years ago 
we had twelve or fourteen teams on the sidewalk plows, 
and there were at least that many more available. Last 
winter we could find but six. The bulk of the snow plow- 
ing on sidewalks was done by two small tractors with 
LaPlant-Choate plows. The overall plow width is five 
feet, and as Bangor is blessed—or cursed—with an 
abundance of trees, there are a great many streets 
upon which these can not go. These sidewalks have to 
be plowed with teams. We purchased an Allis Chalmers 
wheeled tractor and plow last winter but did not have 
an opportunity to try it out. 

It is really a waste of money to plow many of the 
sidewalks on the outlying streets, as comparatively 
few people use them anyway, and it would be much 
better to plow the street to the curb rolling the snow 
back on the sidewalks. However, even on a dead end 
street with but three houses the taxpayers feel that they 
are not receiving the full value of their money if the 
sidewalks are not plowed. Another plea is that the chil- 
dren should not walk in the streets in winter, apparent- 
ly it is perfectly safe for them to play there all summer 
when the traffic is three times as heavy, much faster, 
and the streets are black making it more difficult to 
see a person. The time will come in all probability 
when Bangor will plow the principal residential streets 
and let the rest go. 





Money to Become Due Contractor Cannot Be 
Garnisheed 

Under Louisiana Code Prac. arts. 239, 241 and 246, 
regulating garnishment process, no seizure can be 
made of things not in existence, and, where the state 
highway commission had paid a contractor all earned 
moneys due to him, a right or credit which may arise 
in his favor in the future is not subject to seizure. 
Simon v. Hulse, Louisiana Court of Appeal, 124 So. 
845. 
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Equipment Used in Water Purification 


Handling Chemicals 


Handling in Bulk (Continued) 


OR small plants it is most convenient, and in many 
cases most economical, to purchase chemicals in 
comparatively small bags, drums or other con- 

tainers. If liquid feeding is employed, preceded by dis- 
solving in a mixing tank, it is convenient to so arrange 
size of mixer that the size of chemical container pur- 
chased will hold just enough for one batch of solution ; 
but this is not always practicable. 

Solid materials received in bulk must be stored in 
bins in a dry place. Any of them, but especially iron 
sulphate, is likely to cake or arch, and provision for 
stirring in the bins is desirable. The slope of the hopper 
should be a little (at least 10°) steeper than the angle 
of repose of the material stored. In Some large plants 
the material is fed from the bin into automatic weighing 
scales, which close the bin outlet when a predetermined 
amount has been discharged; an electric clock device 
opening the bin outlet again at the desired intervals; 
conveyors automatically carrying the weighed batches 
to the lime slaker, feed hopper, etc. 

Chemical Tanks 


The chemical may be fed as either a solid or a liquid ; 
but in most cases is applied to the water in liquid form. 
Therefore tanks are necessary for dissolving chemicals, 
and in many cases additional ones for temporary storing 
of the solution as well as diluting it to an exact prede- 
termined strength. 

There seems to be no method of obtaining a continu- 
ously uniform solution (unless of some chemical which 
is instantaneously and completely soluble) except by 
mixing by batches, measuring both chemical and water 
used for each batch. If filtering or other treatment is con- 
tinuous, this makes at least two tanks necessary ; either 
each used alternately as dissolving afid storage tank, or 
one for dissolving, the solution being drawn or pumped 
to a storage tank, from which it is supplied to the feeder 
while a new batch is being mixed. The latter is prefer- 
able, generally cheaper and giving more accurate re- 
sults and less operating trouble. In the case of some 
solutions which tend to stratify, or where the chemical 
is not completely in true solution, it is necessary to keep 
the solution agitated in the storage tank continuously. 

Generally the mixing is effected without accurate 
measuring of the water, but the amount of dry chemical 
is known, and in the solution tank sufficient additional 
water is added to the solution to give the desired ratio 
of chemical to water. 
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Low-lift pump type Multiple, inclined impeller 


Dorrco flash mixer 





Tanks used for mixing and storage must be composed, 
in all parts with which the chemical comes into con- 
tact, of materials which are not attacked by it Rubber, 
glass and stoneware serve for most chemicals; wood, 
concrete, cast iron or steel for several. Where stirring, 
as by paddles, is employed, rubber or other lining on a 
tank is generally protected by acid-proof brick or other 
lining. 

For ferric chloride (one of the most corrosive chem- 
icals used in water purification) the tank may be lined 
with “Duro’’, “Aco” or other acid-proof brick, laid in 
acid-proof cement such as “Penchlor” or “Porox’’. Or 
a steel, concrete or wood tank may be used lined with 
rubber or “Pyroflex’”. Or, for small amounts, stoneware 
crocks may be used, obtainable from the General Ce- 
ramics Co. up to 550 gal. rectangular or 875 gal. cylin- 
drical ; or from Maurice A. Knight as jars up to 500 gal. 
Rubber-lined steel tanks of any desired shape or size 
are furnished by the American Hard Rubber Co. (a 
hard rubber lining bonded to the steel by a relatively 
thin layer of soft rubber) ; the B. F. Goodrich Co., using 
the “Vulcalock” process; Collord, Inc., using a spray- 
able adhesive; Manson Glover, using plastic or liquid 
rubber; Goodyear Tire & Rubber Co. (“Plioweld’’) 
and others. 

Aluminum sulphate may be kept in concrete tanks, 
but it is good practice to protect them with rubber, or 
a bituminous compound applied hot. Wooden tanks 
similarly protected are often used in small plants. For 
hypochlorite of lime solutions, concrete tanks are used, 
or steel tanks lined with concrete; also lead-lined wood- 
en or porcelain-lined iron. Soda ash attacks concrete 
and should be dissolved and kept in iron tanks. Lime 
should be slaked 
in iron tanks, 
but when cold 
may be stored in 
concrete. 


Dissolving 

Chemicals 

Dissolving 
chemicals may 
be very simple, 
requiring mere- 
ly passing water 
through the 
crystals held on 
a tray, or flow- 
ing it through a 
baffled flume af- 
ter powdered 
chemical has 
been added, or 
discharging wa- 
ter into the bot- 
tom of a tank 
containing the 
chemical, or tan- 
gentially into 
the side of a 
tank, producing 
rotary motion. 





Alsop mixing 

unit in glass- 

lined 60 - gal. 
tank 
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A brand NEW Catalog covering Jeffrey Water 
Purification and Sewage Treatment Plant Equip- 
ment. 


Contained in this New Catalog No. 615 is a wealth 
of material . . . text matter—illustrations—draw- 


ings . . . for the Sanitary Engineer. A list of the 
si nail i ae es many Jeffrey-equipped Plants in successful opera- 
wentence. Song for sour copy soday. tion is also given. Your files will not be complete 
without a copy of this New Catalog. 


The Jeffrey Manufacturing Company 
948-99 North Fourth Street, Columbus, Ohio 
Please send me a copy of Catalog No. 615. 
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Dorr flocculators; paddle wheels with axis at right angles to the flow 


But with some chemicals it is necessary, or at least 
desirable, to agitate the water by means of paddles or 
other agitators. Such paddles generally are attached to 
horizontal, vertical or inclined shafts, caused to rotate 
by motor or other power. Paddle mixers operated by 
motor (1/8 hp. up), in units which can be attached 
temporarily or permanently, with inclined shaft, to the 
top edge of a tank are made by the Mixing Equipment 
Co. and the Alsop Engineering Corp. ; each containing 
two sets of blades or propellers, one at the bottom and 
the other at mid-depth, but in the former both thrust 
downward, while in the latter the bottom ones lift the 
liquid and the upper ones push it downward. Both claim 
advantages, which may vary with the kind of chemical 
being mixed. In some cases the shaft is run horizontally 
through the end of the tank, or set vertically and at- 
tached to a top plate or beam. The Patterson Foundry 
& Machine Co. makes an agitator with blades or other 
stirrers of various shapes, the vertical shaft being re- 
volved by a motor attached either to a beam or plate on 
top of the tank or, inverted, to the ceiling above it, up 
to sizes requiring 100 hp. at 300 rpm. Small agitators, 
carrying wooden paddles on a vertical shaft, for use in 
stoneware tanks are furnished by the U. S. Stone- 
ware Co. 

Another plan is to use an acid-proof pump to with- 
draw the water from the bottom of the tank and return 
it to the top, the chemical being placed on a grating of 
wood or brick set well above the bottom of the tank. 

The solution having been applied to the water at a 
given rate, it is necessary that it 
be thoroughly mixed with it so 
as to be brought as quickly as 
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throat at the top of a vertical pipe and just below the 
water surface, passes the lower ends of a number of 
tubes through which it sucks air, and down inside the 
pipe, receiving the chemical solution on the way. At the 
bottom, the mixture of water, chemical and air either 
is discharged into the tank, the rising air causing vio- 
lent agitation of the tank contents; or the pipe makes a 
U-bend and returns vertically to the surface, where the 
mixture is discharged over a corrugated plate at the 
surface; the tank contents passing through the pipe in 
this way as often as desired. 

The Dorrco flash mixer consists of a mixing unit and 
a motor drive, the former comprising a vertical shaft 
and impellers. The water enters the space around the 
impellers through a throat, at which point the chem- 
ical solution is added, and the mixture is expelled 
rapidly in a tangential direction, strikes and rises up 
the sides of the tank, and returns again to the throat. 
The impellers are in the form of either a low-lift 
pump or a number of blades mounted on a shaft slightly 
inclined from the vertical. (See the illustration on 
page 26.) 

In addition to rapid, violent or “flash” mixing, in 
the case of coagulation a continued slow rolling motion 
is desirable for the formation of large floc, called floccu- 
lation. “Flocculators” are coming into use, consisting 
of a number of paddles which revolve around a hori- 
zontal shaft, passing just above the bottom of the tank 
and just below the water surface, at a peripheral speed 
of 0.6 to 1.8 ft. per second. The shaft is generally set at 
right angles to the direction of flow in the basin. There 
are several sets of these operating in a series in a longi- 
tudinal basin; the paddle blades decreasing in width 
from intake to outflow end so that the mixing decreases 
gradually ; which may be still further effected by dimin- 
ishing speeds of revolution. The reverse current which 
these cause along the tank bottom carries a portion of 
the well flocculated water back to the influent to form 
nuclei for floc formation in the incoming coagulated 
water. 

The Infilco ‘“‘Supermix” consists of several units of 
agitator blades or “flights” carried by a number of 
endless chains so that each blade follows closely the 
sides and bottom of the tank, thus giving the water flow- 
ing through the basin a slow spiral motion. The width 
of the flights, number of flights per unit, number of 
units and speed of travel, all can be varied to meet con- 
ditions and gradually decrease agitation from inlet to 
outlet end. 


. Air Main 








possible into contact with every 
particle. This mixing generally 
is effected by use of baffles, the / 
hydraulic jump, revolving pad- - 
dles, or air. mae 
An air mixer is furnished by 
the Link-Belt Co. consisting of 
a line of air-diffusing pipes sup- . 4 
ported at mid-depth of a rectan- 
gular tank, between a side wall 
and a vertical baffle parallel to Ae Ll 
it, causing the liquid to pass up- 
ward in the space between wall 
and baffle, across the top of the 
tank and down the other side. 
In the “Aer-O-Mix,” which is 
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installed in a mixing tank, the 
water flows into an annular 


Link Belt Spiral Flow Aerator Flocculator 















PPA is >: 


2g RR He ASG AES 











¥ 
. 
e 
; 
i 


a 
re 


SFR RE OR 


wPSYS 


~ 
& 



















PUBLIC WORKS for January, 1936 


Chemical Feeding 


Chemicals should never be applied in guessed-at 
doses. For a given water there is a certain amount of the 
chemical in question which will be most effective. Too 
little may not only reduce the effectiveness of the result 
—it may eliminate it altogether ; and too much may not 
only waste the chemicals (and they cost money a-plenty ) 
but may produce objectionable results. 

All of each chemical should be measured as applied ; 
the feeding should be continuous at a rate governed by 
the quantity and quality of water being treated ; and the 
chemical should reach every drop of that water; and 
should be maintained in contact with it for a time suffi- 
cient to permit the desired effect to take place. Where 
this effect is flocculation, it is generally desirable to 
bring the small flocs gently into contact to stimulate the 
agglomeration into large flocs. 

Chemicals may be fed either dry or in solution. Gen- 
erally one or the other will be preferable for a given 
chemical; or the choice may depend upon the quantity 
to be fed or other plant condition. Dry feeders are gen- 
erally used where a large amount of chemical is to be 
fed, one which does not cake in the hopper or feeder, or 
one which does not dissolve readily (like lime). The 
first is because acceptable accuracy of dry feeding is 
hardly possible when small amounts are being applied. 
For example, 0.5 ppm. fed to a 25,000 gpd. plant would 
require feeding at an average rate of less than a half 
ounce an hour, which would be difficult, to say the least. 
But if dissolved to form a uniform solution, the volume 
of this can be made anything necessary to give the de- 
sired accuracy. However, accurate solution feeding in- 
volves the maintaining of continuous uniformity of 
strength of solution, which gives plenty of opportunity 
for the effect of lack of skill or care or other “human 
element’? features. If the chemical does not dissolve 
readily, but is carried partly or wholly in suspension 
(such as hypochlorite or activated carbon), it is prac- 
tically impossible to keep the solution at a uniform 
constant strength, even by continuous stirring. Where 
the chemical is hygroscopic or cakes readily, it is apt to 
clog in the feeding hopper and feeding stop unknown 
to the operator. This difficulty is eliminated more or less 
completely in different makes of dry feeders. 


Dry Feeders 


A dry feeder consists of (1) a storage hopper, con- 
tracting to a throat at the bottom through which the 
chemical falls by gravity to (2) a feeding element ad- 
justable to give different rates of feed, and (3) a mixer 
for making a strong solution to be applied to the water. 
(In some cases, with readily soluble materials, the mixer 
is omitted.) 

The larger the hopper the less frequently it need be 
filled. Perhaps the most convenient size, in this respect, 
would be one to hold a day’s supply, but for any but 
small plants this would seem to be impracticable; but 
supply for an 8-hour shift is recommended. Most makers 
will furnish any size of hopper 
desired. The standard hoppers 
range from 2 to 4 cu. ft. in the 
Infilco feeders; from 3 cu. ft. 
up in the Bacharach; from 3.25 
to 10 cu. ft. in the Omega; 
from 8 to 20 cu. ft. in the Sav- 
age-Gauntt. 


When feeding alum, iron 
and other heavy chemicals 
there is generally little dan- 
ger of the material clogging 





Top view of Wallace & 
Tiernan flexible hopper. 
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in the hopper; ,but for hydrated lime, soda ash or 
other light chemicals, flow is generally assisted by 
some device. For use with these chemicals the Bacha- 
rach has a horizontal revolving shaft near the bottom 
of the hopper which carries two vertical blades which 
move the material toward the outlet, while a blade paral- 
lel to the shaft sweeps it into the outlet and keeps it 
stirred up. In the Savage-Gauntt a horizontal shaft near 
the bottom carries four revolving arms. In the Omega, 
two plates hang from horizontal arms attached near 
the top of a vertical shaft, and extend to the bottom of 
the hopper, which plates move around the sides of the 
hopper with also a slight up and down motion. Infilco 
feeders have revolving agitators attached to a central 
shaft. Wallace & Tiernan supply a hopper of flexible 
material which continuously flexes, changing in shape 
from elliptical to round, to elliptical with long and short 
axes reversed, to round etc., while an agitator also moves 
in the throat. Syntron Co. makes an electric vibrator 
which not only keeps the material agitated, but can be 
used to regulate the rate of flow by varying the power 
put into the vibrator. 


The sides of the hoppers (as well as the hopper bot- 
toms of storage bins) should at no place be flatter in 
slope than the angle of repose of the chemical to be 
handled. For alum, the slope should be at least 50° 
from the horizontal ; for crushed lime, at least 60°. 


From the hopper the chemical is discharged through 
a throat onto a feeding device. In the Omega and Wal- 
lace & Tiernan feeders it passes through an oscillating 
feed spout as an additional precaution against clog- 
ging. 

In the Omega disk feeder (used for all quantities up 
to 50 lbs. an hour) the chemical falls upon a slowly 
revolving, horizontal, grooved disk, part of which pro- 
jects through a close-fitting slot in the hopper and con- 
tinually exposes several inches of groove outside the 
hopper, from which material is continuously removed 
by a scraper into a mixing chamber. Both speed of disk 
and position of scraper can be varied to regulate the 
dose. In the Omega “Universal” (used for larger 
quantities) the oscillating spout distributes the chemi- 
cal onto a tray, over which a scraper moves back and 
forth pushing it in a ribbon-like layer off the tray into 
a mixing chamber. The length of stroke, which regu- 
lates rate of feed, is controlled by a micrometer 
screw. 

In the Bacharach feeder a plunger moving back and 
forth pushes the material out of the ends of a trough, 
the rate of feed being controlled by varying the time 
required to complete a stroke, from a few seconds to 
several minutes. 

(To be continued ) 








Oscillating hopper of Omega feeder. 
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Lubrication of Water 
Pumping Equipment 


The pumps used in water works plants are classified 
as: 1. Displacement, 2. Rotary, 3. Centrifugal, 4. Tur- 
bine. The displacement pump group includes shallow 
and deep well reciprocating pumps of piston and 
plunger types. 

Reciprocating and Plunger Pumps. From a lubrica- 
tion standpoint, reciprocating and plunger pumps may 
be divided as open or enclosed. Open types have no 
housing about the external parts, and each bearing is 
separately supplied with lubricant through a sight feed 
oiler, ring oiler or grease cup. Some large units in this 
class use a central gravity lubrication system. Open 
gearing in these pumps should be lubricated by hand 
with an adhesive lubricant that resists the washing ac- 
tion of water and the action of centrifugal force. Where 
external parts are enclosed, oil lubrication is by splash 
or pressure. 

Rotary Pumps. Rotary pumps are made in a wide 
variety of designs, the most common having two mesh- 
ing rotors which may be gears, screws or cams. These 
meshing rotors revolving in opposite directions within 
the casing form a partial vacuum. Water follows into 
the spaces between them and the casing and is carried 
around by the rotors to the discharge side of the pump, 
where it is forced out against the pressure in the dis- 
charge line. These pumps are generally self-priming, 
and no internal valves are necessary. Rotary pumps of 
the vane type, having but one rotor, are also in common 
use. 

Bearings and driving gears of rotary pumps may be 
enclosed either in separate housings or in a single hous- 
ing. When separately mounted, gears are usually lubri- 
cated by oil or gear compound dipped.from a reservoir 
in the bottom of the case. If bearings are of the anti- 
friction type, they are commonly grease-packed or 
lubricated through grease-cups or pressure fittings, 
while journal bearings may be grease lubricated by 
cups or wells, or oil lubricated by ring oilers. If in 
a single housing, the gears and bearings are splash 
lubricated by the gears. 

Centrifugal Pumps. Centrifugal pumps are fitted 
with curved vanes on a revolving impeller. Water en- 
ters the suction side of the pump, moves outward along 
the vanes to their tips, is discharged at a high velocity 
into the pump casing, resulting in a discharge pressure 
or head. This causes delivery of the water against the 
back pressure of the water system. 

Primarily adapted to electric motor drive, either by 
direct connection, gearing or belt, centrifugal pumps 
of large size are sometimes driven by steam engines, 
internal combustion engines or steam turbines. Rotary 
pump capacities range from a few gallons to over 
50,000 gallons per minute. Discharge pressures run 
from 5 to 1,000 pounds per square inch. 

On a centrifugal pump, the rotor bearings are the 
only points requiring lubrication, and as bearing speeds 
are conducive to formation of an adequate oil film, and 
bearing pressures are but moderate, no difficulty is 
encountered. Ring-oilers, or sometimes grease-cups, are 
used for supplying lubricant to plain journal bearings, 
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Chart for lubrication of pump bearings 


while anti-friction bearings are usually grease-packed 
or supplied by oil-bath. 

Deep Well Turbine Pumps. A deep well turbine pump 
is a vertical unit, with impellers arranged for multi- 
stage operation. It is generally driven by an electric 
motor or steam turbine located at the surface. Along the 
shaft tube or cover pipe which encloses the pump shaft 
is a series of steady or guide bearings of the plain jour- 
nal type which serve to center the pump shaft, overcome 
“whipping,” and maintain it in proper alignment. These 
bearings require lubrication, which is usually accom- 
plished by feeding oil into the top of the shaft tube, 
from whence it flows to the bearings. Several different 
methods of supplying oil are employed, the simplest 
consisting of a sight-feed lubricator at the driving head 
of the pump and connected to the shaft tube through pip- 
ing. Sometimes the lubricator is arranged to start and 
stop with the pump by either mechanical or electrical 
means. With either device the flow is usually adjusted 
to feed from three to four drops of oil per minute per 
100 feet of shaft. 

With such systems, the comparatively high speeds at 
which the pumps operate make it necessary to use a low 
viscosity or light bodied oil to reduce internal friction 
in the lubricant to as low a degree-as possible and there- 
by minimize the amount of power consumed. In old or 
badly worn pumps, however, a light oil may leak ex- 
cessively from the stuffing-box at the lower end of the 
shaft tube and it may, therefore, be necessary to employ 
a heavier bodied lubricant to prevent excessive consump- 
tion. In such cases it is important to select a product 
which will not become too viscous or congeal at the low 
temperatures existing at the bottom of the well. 

In certain cases the shaft guide bearings are made of 
medium soft rubber or of lignum vitae, a very hard 
wood, lubricated by the water itself. Unless a very pure 
water is being pumped or the shaft is made of a corro- 
sion-resistant metal, the action of the water may cause 
corrosion and pitting of the shaft. This, in turn, in- 
creases friction and bearing wear. Most makers, there- 
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fore, have adopted the practice of lubricating these 
bearings with grease. The bearings, packed at the fac- 
tory, are claimed to need repacking infrequently. 

The weight of the entire rotating element must be 
supported in some manner, and it is therefore necessary 
to supply a suitable thrust bearing to carry this load. 
An anti-friction bearing is generally used in the driv- 
ing mechanism. Such bearings are usually lubricated 
by an oil bath. In some very large deep well pumps, 
however, a pivoted-shoe thrust bearing is mounted be- 
low the driving mechanism at the top of the shaft tube. 
These bearings are usually immersed in an oil bath, the 
heat generated in the bearing being removed from the 
oil either by an oil cooler or by water-jackets surround- 
ing the bearing housing. 

Recommendations for pump bearing lubrication, as 
given in “Esso Oilways” (from which the forego‘ng 
was extracted), which is published by The Esso Mar- 
keters, New York City, are shown in the attached table. 
Recommendations for lubrication of power plants are 
available from Esso Oilways. 





Concrete Pavement Construction Details 


The use of vibrators for the consolidation of concrete 
pavement has been given study and consideration in 
California but advantages in economy have not been 
deemed sufficient to lead to their general use to the 
exclusion of present methods. In the consolidating of 
concrete pavements, the limit of each finishing machine 
has been set at 350 cubic yards in eight hours. Produc- 
tion in excess of this amount requires an additional 
finishing machine, or an additional longitudinal float. 
Final floating is done with three one-man floats, 16 feet 
in length, operated from the side by means of long 
handles. These floats cut the high areas, and the cut 
off material is thrown back and troweled into the low 
areas by the same float. The last of these three floats is 
a spring steel float board used when the concrete is 
nearly firm enough to walk upon. 

During the past year a 20-foot diagonal drag has 
been used successfully as a substitute for the longitu- 
dinal float. This drag is an extra heavy float similar to 
the one-man floats described above and is pulled along 
the pavement by means of a line hooked to a motor ve- 
hicle or horse traveling on the shoulder. The drag is set 
diagonally across the pavement with the ends resting 
on the side forms of each ten-foot strip and five to seven 
trips are made from the finishing machine to a point 
as far back as the final floating will permit. The result 
has been to improve materially the riding qualities of 
the finished pavement. 





Minnesota Low Cost Highway Plans 


Launching an extensive stage construction program 
the Minnesota State Highway Department since Octo- 
ber 1 has called for bids on more than 175 miles of low 
cost improvement on its secondary system. The pro- 
gram is designed to furnish maximum man-hours of 
employment consistent with worthwhile improvement 
and will be financed to a large extent from Minnesota’s 
$5,000,000 allotment of federal works progress funds. 

The program as announced to date calls for the con- 
struction of more than 115 miles of stabilized gravel 
base course, 47 miles of grading and 13 miles of ordi- 
nary gravel. Further lettings are scheduled. 

The department has been doing stabilization experi- 
mentally for the past year and has found that the new 
type surface is satisfactory under moderate traffic con- 
ditions and forms a good base for added surfacing of 
other types if it should be required. 
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JAEGER “SURE 
PRIME” Means: 


Fastest 100% Automatic Prime, 
Bigger Volume at any Lift 


Our New Catalog Will Show You How to Cut Your 
Pumping Costs. 


THE JAEGER MACHINE CO. 
400 Dublin Avenue, Columbus, Ohio 











The KOB Improved 
Road Material Spreader 





SAVES YOU 
20%-30% 


in cost of materials 


Quickly Makes Iey Hills and Curves Safe 


@ The KOB Improved Road Material Spreader provides double 
control over spreading sand, gravel, chips, shale, cinders or chloride 
@ Material spread can be moist or dry, coarse or fine, or can be 
both coarse and fine mixed and still spread in a very light applica- 
tion if desired @ Fits any dump truck, jlarge or small @ See your 
local dealer or write us today for full information. 


KOB MF6.CO..329 E. Brown St., Milwaukee,Wis. 














TENTS and TARPAULINS 


All sizes and grades in stock for quick delivery—at lowest prices. 
Also windbreaks, Highway Covers, Truck Covers, Bed Sacks—in 
fact anything made of canvas—at RIGHT prices. Try us! 


For prompt sercice, prices or information—wire or write te 
Contractors” Division 
LE ROY TENT & AWNING CO. 
3440 So. Grand Bivd. St. Louis. Mo. 
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When writing, we will appreciate your mentioning Pusiic Works. 














The top row of pictures shows steps in stabilizing. At the left, scarifying; center, wetting the subgrade; right, mixing the dry 
materials. Below, a bituminous emulsion stabilization in California. 


An Outline of Road Stabilization 
Developments 


Roads composed wholly or in part of local soils are, in the opinion of many 
engineers, the only solution to the problem of building all-weather farm-to- 
market highways. There are differences of opinion as to whether these local 
soils shall be used for wearing surfaces, or as base materials, or both; but there 
is no argument as to the need for further knowledge along these lines. The 
following material is from a paper by C. A. Hogentogler, presented before the 
Birmingham Meeting of the American Society of Civil Engineers. 


states during the past few years, and the princi- 

ples of stabilization are now well established. 
They involve a mixture of coarse and fine soils to give 
enough coarse aggregate to resist traffic wear; a com- 
bination of coarse and fine sand to furnish internal 
friction; a quantity of silt to act as a filler and to pro- 
vide the capillary bond necessary for stability when the 
binder clay loses its cohesion in wet weather; and 
enough clay to provide the cohesion to maintain sta- 
bility during dry weather. 

Surfaces made up of these components are dense 
and hard, but when they become dry the binder tends 
to powder under traffic, form dust and permit raveling 
of the surface. If they are maintained in a damp or 
slightly moist condition, the binder will prevent the 
separation of the granular materials. Extreme dryness 
causes minute cracks to form in the clay binder through 
which rain water may enter and soften the interior of 
the road surfacing. Such cracks do not form in damp 
surfaces of properly graded roads. Consequently 
water is shed from them. The importance of maintain- 
ing this dampness cannot be overstressed. 

The most common and most effective method of main- 
taining this dampness is through the use of deliques- 
cent chemicals. Calcium chloride is most frequently 
used, but salt has also been employed. These materials, 
through their capacity to absorb moisture from the air 
and their ability to slow up the rate at which soils lose 
their moisture between rains, maintain in the road sur- 
face the necessary damp or moist condition. 


G sees daring roads have been built in many 


32 


Charts are available to indicate the proper gradation 
of the soil particles for stabilization, and the construc- 
tion of this type of road is simple. There are three 
methods of construction—mixing the materials to- 
gether on the road, using graders and drags; plant mix; 
and stage construction or “cut-and-try.” 

Road-Mix Construction 

The necessary equipment for mixing on the road 
includes tractor-drawn or self-propelled bladers sup- 
plemented by scarifiers and equipment for mixing, 
moistening, spreading and compacting. The scarifier 
may be of the four-wheel type or of the type attached 
to a roller. Disc harrows should be such that unintended 
cutting into the subgrade can be prevented. Either the 
spring or the spike tooth harrows which assure positive 
control of the height above the subgrade at which the 
teeth will work are also satisfactory. For road mixing 
and shaping, power drawn bladers with a wheel base 
of not less than 16 feet seem satisfactory. Multiple- 
blade maintainers may be of the truck-suspended or 
drawn type. 

The surfaces of existing roads should be scarified 
just deep enough to eliminate all irregularities of the 
surface and to permit reshaping and adjustment to 
grade. After the loosened material is trued up to grade, 
the entire surface should be scarified so that if the 
loosened material were bladed away a true base sur- 
face parallel to and at the required depth from the 
newly conditioned surface would result. 

New material, if required, should be spread on the 
loosened surface in sufficient amount to furnish a com- 
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pacted layer of three inches. 
Where greater surface thickness 
is desired, additional layers 
should be constructed. After 
mixing by means of the harrows 
and by blading, the stabilized 
material is spread over the sur- 
face and treated with flake cal- 












cium chloride at the rate of % 
pound per square yard per inch 
of thickness. During periods of 
cold weather, the calcium chlo- 
ride may be omitted for the time, 
to be applied subsequently as 
weather and traffic conditions 
may require. 

Water is applied to the base; 
about one-fourth of the material 
is bladed onto this base and then moistened, to be cov- 
ered again with one-fourth of the original material, and 
this process repeated until the last layer of dry mixture 
is put in place. Before moistening this final layer, the 
road is shaped and compacted, and after moistening, 
it is again compacted. 

When salt is used, the rate of application is about 
34 pound per square yard per inch of thickness. 

A mixing plant may be set up where materials are 
available and the stabilized surface course mixed, 
hauled to the road, spread, shaped, sprinkled and rolled. 
The desired control of the mixture is more easily ac- 
complished with a mixing plant than by road mix. An 
ideal location for a plant is one at which the overburden 
consists of a clay soil possessing properties satisfactory 
for binder purposes. This can be stripped, stored in 
stockpiles to dry, placed in a bin and mixed in the 
proper proportions with the aggregate. By means of 
screens, rollers and controls, the resulting mixture can 
be held within almost any desired limits, eliminating 
failures due to poor grading. In plant mix work, the 
calcium chloride is added at the plant. 





Stabilization with Portland Cement 


Research into the possibilities of using portland 
cement for stabilizing soil bases has been carried on in 
South Carolina under the direction of Charles H. 
Moorefield. The purpose of this work has been to de- 
velop a base material which could be constructed at 
less cost than that required to provide one of properly 
graded sand-clay or top soil. In all, during 1933 and 
1934, seven sections of road were constructed, varying 
in length from 500 to 1,000 feet, and having clay con- 
tents in the natural soil of from 21% to 54%. All these 
sections were covered with bituminous wearing sur- 





Mixing and compacting a cement treated road in South Carolina. 


Portland cement and tar admixtures at the top; varying amounts of water gas tar below. These 
admixtures greatly increase resistance of soil to disintegration when soaked in water. 


faces. The smallest amount of cement used was 1% 
sacks per cubic yard of treated material, but there was 
no indication that this was the minimum amount which 
could be used. The quantities were estimated for a 
compacted thickness of 6 inches, but cores did not show 
that stabilization extended to this depth. 

The construction methods employed in this work 
were about as follows: The cement was spread on top 
of the pulverized soil at the rate of about one sack per 
lineal foot of roadway. Mixing of the dry soil and ce- 
ment was done with disc harrows supplemented by a 
disc plow or road machine. Water was then added at 
the rate of about 80 gallons per lineal foot and com- 
paction was accomplished by means of loaded dual 
wheel trucks. The surface was finished with a road 
machine after compaction. A bituminous surface treat- 
ment was applied. 

According to W. H. Mills, Jr., of the South Carolina 
Highway Department, all of the experimental sections 
are in good condition at the present time. 

Laboratory results have since indicated that better 
results may be obtained when the cement is placed in 
suspension and sprayed into the soil. 


Stabilization with Bituminous Products 


Current practice in the construction of stabilized soil 
roads with bituminous emulsion is illustrated by a proj- 
ect in Solano County, Calif. Laboratory studies indi- 
cated that the natural adobe clay soil could be stabil- 
ized to a depth of 3 inches with about 3 gallons of 55% 
emulsified asphalt. By adding two parts of quarry 
waste to one part of the black clay, stabilization was 
accomplished with 1 gallon of emulsion per square yard, 
a saving after paying for the quarry waste of about 
5 cents per square yard. The construction methods were: 
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The quarry waste was uniformly spread on the clay 
subgrade to a loose depth of 2% inches and scarified 
into the clay. The loose mixture was 4% inches thick. 
The clay and quarry waste were well mixed by harrow- 
ing. The soil mixture was then dampened with about 
2 gallons per square yard of water and the water mixed 
in by harrowing. The emulsified asphalt was then ap- 
plied, after dilution with four parts of water, the ap- 
plication being made in six stages. 

The first dose was followed immediately by harrows 
and then the top inch of soil mixture and emulsion was 
bladed to the sides. This was repeated after the next 
two applications of diluted emulsion, the soil mixture 
then being in two windrows along the sides. It was 
then brought back over the road in three spreads and 
dilute emulsion applied to each. To secure thorough 
mixing, the soil-emulsion mixture was again bladed 
into windrows and then brought back in thin layers and 
finally shaped to the required cross-section. By this time 
the tractor had compacted the surface fairly well. 

A total of one gallon of emulsion and 6.2 gallons of 
water were used per square yard, not including the 
preliminary dampening operation. 

A surface treatment was added as follows: The sur- 
face of the emulsion was treated with % gallon per 
square yard of the same emulsion, diluted with an 
equal part of water and immediately covered with 40 
pounds of stone, % to %-inch. The surface was then 
rolled for the first time, embedding the crushed stone 
in the stabilized soil mixture. A final application of 
0.64 gallon per square yard of undiluted emulsion was 
then spread and immediately followed with 15 pounds 
per square yard of %-inch to No. 10 sieve crushed 
stone, followed by brooming and rolling. 

The road was not closed to traffic at any time during 
the work. At completion, the surface resembled bitu- 
minous macadam in appearance. This road came through 
the rainy season in perfect condition. 

The bituminous and portland cement treatments are 
of especial value in very fine grained soils, providing 
these with the necessary resistance to abrasion and soft- 
ening under traffic which is furnished by the coarse ag- 
gregate in the graded soil mixtures. 





Gasoline Hammer Helps Lay 20,000 Feet of Pipe 


The water department of Sewickley, Pa., of which 
J. S. Besterman is superintendent, recently completed 
the laying of 20,000 feet of 8-inch cast iron pipe. This 
was laid through streets which were paved with con- 
crete, brick, slag and asphalt, with an average cover of 
4% feet. Cutting through the street surface was ac- 
complished with a Barco heavy portable gasoline ham- 
mer, and this hammer was also used for tunnelling un- 
der the pavement at some intersections where it was not 
desired to cut through the street surface, long tools 
being used in the Barco for this purpose. The upkeep 
expense of this unit did not exceed 20 cts. an hour. 

In order to prevent settlement of the trenches, with 
consequent injury and necessary repairs to the new 
street surfacing, the back-fill had to be tamped, and 
the gasoline hammer was used in this work also. Mr. 
Besterman reports that this method of tamping was very 
satisfactory and he considers the possibility of further 
settlement of the fill to be very remote. 

This hammer was also used by the boro in breaking 
through the bottom of a concrete reservoir, where the 
concrete was 8 to 10 inches thick and for numerous other 
boro jobs in addition to the pipe line laying. 
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Painting in Cold Weather 


Exterior painting should not be attempted in freez- 
ing weather, but over much of the country, even in the 
northern states, there are many clear, sunny days dur- 
ing the winter months when painting can be done out- 
side. If the thermometer shows a temperature around 
fifty degrees Fahrenheit and the surface to be painted 
is dry, successful painting can be done with but a 
slight modification of the ordinary warm weather paint 
formula. Linseed oil thickens in cold weather to such 
an extent that it is difficult to spread paint evenly. It 
is necessary, therefore, to add a little more thinner 
than usual, but right here is the rub. The tendency 
seems to be to use more linseed oil. This, however, will 
not answer because too much oil makes a soft paint 
and for cold-weather painting a hard paint film is re- 
quired. Regardless of weather conditions, not more 
than three to three and a half gallons of linseed oil 
should be used to thin 100 pounds of white-lead for 
the finishing coat. In cold weather it is best to use the 
minimum amount of oil and do the extra thinning with 
turpentine. It will require but very little extra turps 
to make an ordinary paint mixture suitable for cold 
weather painting and, as a further precaution, a slightly 
increased amount of japan drier may be used. 

Because frost or heavy dews during the night may 
leave some moisture on the siding, it is best to give the 
sun a chance to dry it out in the morning before start- 
ing work. A good winter’s working day would be from 
ten o’clock in the morning to four o’clock in the after- 
noon. This gives a six hour working day if the painter 
is willing to forego his noon hour rest period. 

So with a white-lead paint properly formulated, a 
surface free from moisture, a temperature above freez- 
ing and a workman who is not afraid of the cold, winter 
painting may be safely and profitably done. 





Roadside Planting of Trees 


Apart from their value in increasing the beauty of 
roads and streets, and in affording shade, trees planted 
along the roadside are easily recognized at night, or in 
fog or snow. Their visibility may, if necessary, be im- 
proved by painting the trunks white. Trees afford the 
most natural and suitable means of roadside marking 


in open country; in wooded areas, however, suitably - 


painted posts should be provided. In tree planting 
consideration must be given to the maintenance of a 
clear view for traffic, to the position and width of the 
road, and to the type of soil and climate. New planting 
on one side of the road only should allow an interval of 
50 to 66 ft. from tree to tree; a staggered formation 
should be adopted when planting on both sides of the 
road. The interval in this case should be 80 to 100 ft. 
Where footways are provided, trees should be planted 
on the side away from the kerb, about 20 in. from the 
outer margin. Fruit trees, limes or trees bearing thorns 
are not recommended: the use of sycamores, birches, 
elms, poplars and plane trees is suggested, as their 
growth is fairly rapid, whilst their wood in most cases 
has industrial uses. The disadvantages of trees (pro- 
jecting roots, slipperiness caused by falling leaves, etc.) 
are, in the author’s opinion, outweighed by the increased 
beauty of the roads, by improved visibility at night, and 
by the shelter afforded against wind and excessive heat. 
L. WEIDMANN: Schweizer. Zeit. Strassenwesen, 1935, 
21 (4), 54-7.— Road Abstracts. 
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A Digest of the Sewerage Literature of the Month giving 
the main features of all the important articles published. 


The Digestion Tank 


HEMICAL TREATMENT usually accomplishes 
a degree of purification between plain sedimenta- 
tion and biological processes. All investigators 
agree that very little if any, dissolved organic solids 
can be removed by the addition of chemicals, or even 
all of the colloidal matter. Therefore effluents from such 
treatment usually are not sparkling clear but contain a 
fine turbidity or a slight opacity caused by the most 
highly dispersed insoluble matter. Hence chemical pre- 
cipitation is inferior to biologcal oxidation in the de- 
gree of removal of B.O.D., organic nitrogen, organic 
carbon and ammonium compounds. 

Seasonal or occasional use of chemicals is favored for 
situations where sedimentation alone may Suffice for the 
greater part of the year or for many years out of a 
cycle. In many situations it is practiced as a prepara- 
tory treatment in addition to sedimentation ahead of 
biological filters, and prolongs the useful life of exist- 
ing plants otherwise overloaded.“* 


Chemical precipitation is in use in 34 cities, 11 
plants are under construction and 25 are more or less 
definitely projected. Of the 34 in use, 18 are located 
in three states—Oklahoma, New Jersey and Wisconsin. 
Of the 70 plants in use, under construction or projected, 
29 expect to use chemicals in summer only or because of 
trade wastes. The 134 mgd Minneapolis-St. Paul plant, 
the 35 mgd Coney Island plant and the 10 mgd Wau- 
kegan, I1l., plant all will use chemicals in summer only. 
Iron salts are used as precipitants in 59 of the plants, 
ferric chloride (alone or with lime) in 41, and ferrous 
sulphate in 16, 10 of them combined with chlorine. 
Lime is used alone in 4 cities, in about 20 others in con- 
nection with some other chemical. At least 24 of the cities 
using ferric chloride make it locally from chlorine and 
scrap iron—11 of them in Oklahoma.” 


Chemical precipitation plants in operation in 1935 
were as follows: Alabama—Shades Valley. California 
—Signal Hill. Colorado—Boulder. Michigan—Bad 
Axe, Benton Harbor and Dearborn. Nebraska— 
Yorke. New Jersey—Camden County, Essex Fells, 
Lakewood, Perth Amboy, Phillipsburg, Plainfield and 
Verona. New York—Coney Island, Rockville Center. 
North Carolina—Gastonia, High Point and Winston- 
Salem. Oklahoma—Cordell, Duncan, El] Reno, Enid, 
Fairview, Oklahoma City, Perry, Stillwater and 
Temple. South Dakota—Sioux Falls. Wisconsin—Gil- 
lette, New Holstein, Waupun and Westby. Nine others 
were under construction and 18 proposed.“ 


Of chemicals used in the United States for treating 
sewage, the most favored are iron salts, particularly 
ferric chloride and ferric sulphate. Also the use of 
these, particularly ferric chloride, for sludge condi- 
tioning prior to vacuum filtration has been generally 
adopted where practicable. Chemicals proposed for re- 
cent developments include ferric chloride, ferric sul- 
phate, ferrous sulphate, lime, chlorine, alum, sodium 
aluminate and copper sulphate; and insoluble solids 
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Treatment plant at Goshen, Ind. 


include paper pulp, marl, peat, cement dust, returned 
sludge, ground charred sludge, activated carbon, 
diatomaceous earth and flue dust. “There appears no 
practical justification for the use of anything more than 
the most inexpensive ferric salt, and pH adjustment, if 
required, with a minimum of acid or lime to procure 
the most efficient coagulation with the least sludge pro- 
duction.” The greater part of non-settleable matter 
can be rendered settleable by treatment with 2.5 to 15 
ppm of ferric iron and efficient mixing and sedimenta- 
tion.“'4 


Sludge amount is increased by chemical treatment, 
partly by increased precipitation of sewage matters and 
partly by the chemical added itself. Every pound of 
lime added to sewage produces more than three times 
its weight of calcium carbonate sludge. However, this 
may be offset by higher solids content of sludge, reduc- 
ing total (water and solids) volume and weight. At 
Shades Valley plant, adding chlorinated copperas in- 
creased sludge to 10% more than shown by removal of 
suspended matter. Disposing of chemical sludge is a 
serious problem. It contains a large proportion of high- 
ly putrescrible sewage matter, which will soon start to 
decompose, producing offensive odors, although pos- 
sibly delayed by use of lime.“ 


Mechanical filtration of settled sewage has been 
adopted for Goshen, Ind., and is now under construc- 
tion. With the dilution available in the river for the 
sewage of the 10,000 population, primary treatment 
might suffice; but “to protect the esthetic, recreational 
and health facilities of the river, it was deemed ad- 
visable to permit a minimum of suspended solids to 
reach the river.” The magnetite filter used at Dearborn 
would, it was believed, increase by 25% the removal 
of suspended solids effected by sedimentation, without 
the use of any chemicals, eliminating or postponing the 
need for secondary treatment. The sedimentation tank 
is 45 ft. diameter; the annular filter is 6 ft. wide. 

Additional features are a comminutor; a grit re- 
mover in a grit tank with proportional weir to maintain 
constant velocity of sewage, no matter what the volume 
of flow; a 45 ft. heated digestion tank with floating 
cover. The cost, including pumping station, is about 
$105,000. The general layout plan is presented in a 
somewhat unusual way.” 
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Automatic Starting Eliminates Attendant 


This set operates automatically on failure of electric current, supplying the power required 
during all emergency periods. The automatic feature reduces the cost of maintenance and 


is faster and more dependable than manual starting. 





Sterling Sterling, 
High eg 





Automatic equipment defrays its 
cost in one year of operation. 


Internal 
Combustion 
Engines 


Gas, Gasoline—Diesel Oil Engines 


STERLING ENGINE COMPANY 


Home Office and Plant 
1270 NIAGARA ST., BUFFALO, N. Y. 


DEPT. C-5 


900 CHRYSLER BLDG., NEW YORK, N. Y. 





The Highlandtown Pumping Station, eee, Md., employs a Sterling Petre! 6 


linder 115 H.P. engine driving a 60 KW. 
aia ” 1200 RPM. 


40 volt General Electric generator, 


Branch Office 




















Now It’s Easy to Improve 
Sludge Digestion... . 


T is easy to improve the digestion 
of sludge with NUCHAR acti- 
vated carbon. The only equipment 
necessary for experimental work is 
a barrel as illustrated, adding 15 
pounds of NUCHAR to 50 gallons 


of water and feeding as a suspension. 


For experimental work, use an 
average dosage of 35 pounds of 
NUCHAR per million gallons of 
sewage flow—added to the sludge 
when pumped to the digester. 


Results can be expected within 
10 days: 


1. Increased gas production. 


230 Park Ave. 
New York, N. Y. 





bo 


. Increased temperature in diges- 
tion tank. 

3. Increase in pH value. 

4. Odor removal. 


Results to be expected later: 


. Better drainability of sludge. 

. Less odor around plant. 

. Complete digestion in 
time. 


Wh — 


shorter 


The use of activated carbon, 









When you need special information—consult the classified READERS’ SERVICE DEPT., pages 55-57 
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method of improving sludge diges- Cr, on 
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The only ALL-comprehensive 


DIESEL HANDBOOK 


ever published... 





ASK ANY QUESTION ON 
THE DIESEL ENGINE... 


The answer is in the DeLuxe Edition of the 


DIESEL ENGINEERING 
HANDBOOK. cs, oe sn on a 


comprehensive compendium of the most up-to-date, authoritative in- 
formation on Diesel engine design, mechanical details, operation, 
installation, maintenance, plant layout, costs, etc. Covers all stationary, 
power plant and industrial applications; treats extensively of transport 
Diesels in trucks, busses, tractors, locomotives and trains. 

Its preparation took a long time and plenty of work. And it will save 
you time and money. Adopted as standard instruction book by en- 
gineering colleges. 

Never before has such a wealth of data been gathered between two 
covers. Never before has a Diesel handbook attempted to cover EVERY 
angle of the whole. complicated subject of costs, applications, and 
operation. Abundant photographs and diagrams. 


Diesel Users Demanded This New ALL-Inclusive 
Handbook; Industry Helped Us Compile It 


The DE LUXE EDITION is an inexhaustible fund of information for the 
potential Diesel engine buyer, and an absolute necessity for the Diesel 
user. It is packed with essential data for the man looking for general 
as well as specific information on Diesel engines and their applications. 
Valuable even ten years from today. 

Bound in beautiful grained red waterproof leatherette; decorated in 
gold. Timely and up-to-date, accurate and informative. 920 pages— 
40 ALL-comprehensive chapters—of authoritative, well-written and 
useful data. $5.00 per copy. Published by Diesel Publications, Inc., New 
York. 
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Public Works, 310 East 45th St., New York. 1-36 


Please send me postpaid a copy of the De Luxe Edition of the Diesel 
Engineering Handboek. I enclose $5.00. 


Address. ............ Lee CeO CRC OOOEOS EOC OC OOOO SE SESSSOSECSOOCOSSOCC CCS | 


When writing, we will appreciate your mentioning Pustic Works. 
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Joint sewage works recommended for the Greater 
London area (see “Digestion Tank” for December) re- 
ceived some adverse criticism from English engineers, 
who questioned whether sewage disposal works designed 
for populations of over 200,000 were necessarily more 
efficiently or economically operated than smaller works 
serving more than 20,000 persons, or even less. Recent 
works for 27,000 had cost less per capita than those 
built to serve 1,000,000 in West Middlesex. Even if the 
cost should be somewhat less for 10 plants than for indi- 
vidual ones serving each of the 200 communities under 
consideration, it was questioned whether the cost of the 
trunk sewers necessary to bring all the sewage to 10 
treatment plants would not more than equal the saving; 
and some pumping might be necessary. The argument 
that very large works could employ expert assistance 
was of little weight, for a number of small plants could 
jointly employ the same, especially if under a central 
administrative authority. Another point made was that, 
if anything went wrong with a small plant temporarily 
and sewage were bypassed to-the river, the resulting 
pollution would be limited; but failure of a plant 20 
times as large might be serious. Moreover, a stream 
could more easily absorb, without nuisance, effluent dis- 
charged at 20 points than if all discharged at one 
point.??1 


Vacuum filtration of secondary settling tank sludge 
(from sprinkling filters) at Baltimore was the subject 
of a series of tests, which indicated that, when undi- 
gested, it was much more difficult to filter than digested 
primary tank solids, cake moisture being considerably 
higher. When coagulated with ferric chloride, filter 
capacities of about 1 lb. of dry solids per sq. ft. of filter 
capacity per hr. can be expected. Satisfactory results 
were not obtained with chlorinated copperas. Secondary 
tank sludge was much easier to filter when it had been 
semi-digested ; but the best results were obtained when 
mixed with digested primary tank solids. In either case, 
elutriated sludge required less ferric chloride. When 
the mixed sludges were elutriated prior to filtration the 
output was comparable to that obtained when dewater- 
ing elutriated primary settling tank digested sludge.“ 


Centrifugal machines apparently are “not adapted 
to meet the difficult requirements of sludge dewatering 
because of two inherent deficiencies—namely, loss of 
too much solid matter in the effluent and too low ca- 
pacity per unit. The loss of solids in the effluent has 
varied from 10 to 70% of the initial solids, and this 
cumulative recirculated loss is too great to permit con- 
tinued operation. . . . Notwithstanding the record of 
unsuccessful attempts to use the centrifugal machine 
for dewatering sewage sludge, it is still possible that 
a successful machine may be devised. Milwaukee has 
installed centrifugal machines for grit and screenings, 
and there are several installations in Germany (Frank- 


furt, Hannover and Harburg).”* 


Digestion tank experiments are being conducted at 
the Liberty, N. Y., treatment plant, various chemicals 
being tried to improve the sedimentation and digestion. 
A mixing tank was built, 8 ft. wide and 34 ft. long, 
air mixing being provided using a blower and Norton 
porous tubes loaned by the Link-Belt Co. Lime and 
activated alum were applied by a W. & T. dry feeder 
and solutions by a Phipps-Bird feeder. Lime and 
chlorine were applied in the outfall sewer 1.5 miles 
above the plant. The 5 cu..ft. of air per minute per foot 
length of mixing tank was found excessive and reduced 
to 2 ft. Ferrisul, 110 ppm, gave an excellent effluent, 
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as did chlorinated copperas, reducing the BOD to ap- 
proximately 40. “Blackalum”’ at 500 Ib. per day gave 
an effluent practically clear and colorless, without pre- 
chlorination or use of lime. 


al >| 
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Improved digestion also was obtained by use of 


“Nuchar” activated carbon. Laundry and other wastes 
and excessive solids make digestion difficult. The car- 
bon was applied with the incoming sludge. This greatly 
increased digestive activity and gas production; the 
sludge drawn is far better in appearance and dries 
much more quickly than before, and digestion tank tem- 
perature is higher. The odor from the sludge, which 
before had been rather bad, has disappeared entirely .*!* 
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Following is a digest of the important articles published last month 
having to do with water works design, construction and oper- 
ation and water purification, arranged in easy reference form. 


The Water Wheel 


MMONIA -CHLORINE treatment has _ been 
studied in Russia, and Koshkin concludes that 
“The method of determination of the necessary 
dose of ammonia which has been in use up to date does 
not answer its purpose and ought to be altered. The 
method which we use in our laboratory is technically 
quite simple and its results are favorable. ... The ad- 
mixtures and other properties of the water are taken into 
consideration. . . . It deserves to be studied in water 
plants so that its practical value might be determined.” 
With a given dose of chlorine, the amount of ammonia 
needed to prevent chlorophenol tastes and odors in- 
creased from 0.4 mgm. with a 1 to 40 million concen- 
tration of phenol to 0.91 with a 1 to 20 million concen- 
‘tration, and 1.67 with a 1 to 10 million. The ammonia 
dose should be increased also if the chlorine dose is. 
Water with a slightly acid reaction demands a greater 
amount of ammonia than with the same dose of chlorine 
in water with a slightly alkaline reaction (pH 7.2)4?* 


pH of river water is not entirely a function of its al- 
kalinity ; it reaches its maximum in summer and mini- 
mum in winter, because, it is believed, of COz consump- 
tion by the micro-organisms which thrive in the clear 
water. Moreover, there is a daily rise and fall during 
the hot, clear weather of summer, with relatively little 
daily change but a lower average during cold weather. 
The high temperature and ample sunlight by day are 
conditions most favorable for algae growth, and under 
such conditions the pH rose from 7.2 to 8.7 within a 
few hours. It was found that coagulation requirements 
for a given day were not measurably affected by this pH 
variation, probably because of low concentration of 
buffer salts.4*"* 


Surface washing, in addition to backwashing, when 
total rate of wash was about 15 gpm per sq. ft., kept in 
very good condition Chicago experimental filters which 
backwashing alone failed to keep clean, even using 23 
gpm. Filter runs were shorter for surface-washed filters 
than for those simply backwashed. Clean filters passed 
flocculated turbidity less readily than dirty ones when 
there was weak coagulation. The filtered effluent turbid- 
ity was unaffected by the method i 

of washing when there was nor- 
mal or strong coagulation. Sur- 
face-wash agitation caused less 
turbidity in the filter effluent than 
reverse flow agitation.4}"” 


pH OF RAW WATER 


Typhoid deaths reported by 93 
cities for the year 1934 showed 23 
with no deaths—9 in New Eng- 
land, 7 in the Middle Atlantic 
States, 1 in the South Atlantic, 2 
in the East North Central, 2 in 
the West North Central, 2 in the 
Mountain and Pacific States, and 


TEMPERATURE 
OEGREES-F 


157 PERIOD —HOT, CLEAR 
JULY 21-26, 1934 


none in the East South Central and West South Central. 
The 23 honor cities is the highest yet recorded, the num- 
bers from 1930 to 1933 inclusive having been 10, 12, 14 
and 16. None reported as high as 10 per hundred thou- 
sand in 1934, The average rate of all the cities has de- 
creased from 20.5 in 1910 to 1.17 in 1934.41" 


Underground storage in California’s south coastal 
basin is found to conserve and hold over for long pe- 
riods of years, without evaporation loss, 80% of the in- 
flow. Without it this section could not have been de- 
veloped as it has. Surface reservoirs are too expensive 
for small communities. But the most efficient use of this 
storage has been prevented by legal and financial con- 
siderations. Some basins are drawn upon by areas lower 
down, while the storage under these same areas is not 
used at all. To use this water to the best advantage, each 
area must use its own local water rather than that from 
another area (which might lie higher and so eliminate 
pumping) ; not only because the upper area should have 
the use of its own storage, but also because the imported 
water, used for irrigation, would add much of its vol- 
ume to the natural storage and so raise the water table 
as to do damage in the lower areas." 


Turbine deep-well pumps have been developed in re- 
cent years to so high a degree of perfection as to be com- 
parable in efficiency and reliability to horizontal cen- 
trifugal pumps. For such a pump and a motor using 
a 25 cycle current, a 6” pump of 100 gpm capacity has 
a wire-to-water efficiency of about 54% ; an 8” 200 gpm 
pump 65%; a 10” 500 gpm 72%; an 18” 2100 gpm 
75%. The larger the casing, the more efficient is the 
pumping equipment that can be installed. No well cas- 
ing for a municipal supply should be less than 8”, and 
10” or 12” would be better. 

For small installations, 20 to 75 gpm, usually deep- 
well reciprocating double-acting pumps are to be pre- 
ferred. The air-lift, though inefficient, is sometimes use- 
ful; as in crooked wells, or small well widely distributed 
taking air from a central compressor, or where aeration 
is desired.“?* 


WATER 


—COLD,CLEAR 
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TEMPERATURE OF WATER 
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Two-hourly variations of pH and temperature of the Delaware river and temperature of air at 
Easton, Pa. 
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THERE GOES ANOTHER PIPE 





FIX IT — 


with a Dresser Sleeve! 


Beat ‘Old Man Winter”! Use the Dresser method of 
repair. Here’s what it does for you: 

(1) Makes possible repairs in a wet ditch or in sub- 
zero weather, without interruption of the service, 
if desired. 

(2) Gives you a rubber-packed joint that an ordi- 
nary workman can install with a wrench—in a 
few minutes! 

(3) Cuts your costs of labor and materials. 

(4) Effects an instant yet lasting seal that you leave 
on permanently. 

(5) Provides the continuous flexibility needed at the 
point where the pipe failed. 

Use Style 57 Cast Split Sleeve for packing off a section of pipe 
8” long. Multiple installations can be used to enclose almost any 
length of break in cast-iron pipe. Sleeve sizes: 2” to 12” inclusive. 

Use Style 26 Cast Split Sleeve for completely enclosing broken 
bells. Sizes 3” to 24” inclusive. Send today for Folder No. 57. 


S. R. DRESSER MANUFACTURING COMPANY + BRADFORD, PA. 


In Canada: Dresser Mfg. Company, Ltd., 32 Front Street, W., Toronto, Ontario 


KEEP A DRESSER SLEEVE ON HAND FOR QUICK REPAIRS 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 55-57 











Water Filters and Filtration 
Plant Equipment 


for Domestic and Industrial Service 





SWIMMING POOL FILTERS AND RECIRCULATING 
PLANTS 





EQUIPMENT FOR SEWAGE TREATMENT PLANTS 
AND PUMPING STATIONS 


We serve as skilled contractors te furnish and install the complete equip- 
ment, piping, ete., In all forms of water and sewage piants. 


ROBERTS FILTER MFG. COMPANY 
640 COLUMBIA AVE. DARBY, PENNA. 











GLASS COVERS 


for Sludge Drying Beds 
and Spray Houses | 


Visit Our Installation at 
Williamsburg, Va. 
Wiley & Wilson 

Engineers 
Lynchburg, Va. 
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Hiichings ond Comp y 
General Offices ail Factory: 
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INCINERATION 


MorsE 


DESTRUCTORS 
for the 


INCINERATION OF MUNICIPAL WASTES 
Garbage, Rubbish, Sewage Screenings 


and Sludge 
For complete information call or write 


MORSE BOULGER DESTRUCTOR COMPANY 
HOME OFFICE: 202-P East 44th St., New York, N. Y. 





How to Design 
Retaining Walls 


Send 25c in coin or stamps for this handy 16-page 
booklet on retaining wall design. It is a simple exposi- 
tion illustrating all steps in the design of Gravity Type, 
Cantilever or Reinforced Concrete and Crib Retaining 
walls. Also a page of short cuts in design. The booklet 
was compiled from information published in PUBLIC 
WORKS during the last two years. 


Book Dept., PUBLIC WORKS, 310 E. 45th St., New York 
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Jointing cast iron pipes with aluminum foil instead 
of lead has been developed by German engineers, who 
recommend foil 0.002 to 0.004 in. thick, crumpled and 
calked into the lead space. A depth of 0.4 in. is as effec- 
tive as the customary 0.8 in. of lead, since aluminum is 
3 to 10 times as strong as lead. Joints of this depth have 
withstood 150 Ib. per sq. in. pressure without leakage. 
For 2” to 6” pipe the cost of aluminum joints is equal 
to or possibly 10% less than lead. Molten aluminum 
joints are out of the question because of the high melt- 
ing point." 


Lives of structures greater than those ordinarily as- 
sumed are cited by the author, among them: 40,000 ft. 
of 12-gauge 30” rivetted iron pipe in San Francisco 
64 years old and 44” 6-gauge 49 years. Also 37.5” by 
3/16 in. plate pipe 49 years. In Oregon a 30” rivetted 
pipe 51 years. In Southern California a 30” 8-gauge 
pipe 47 years and a 13” 16-gauge 45 years. But a 14- 
gauge pipe lasted only 11 years due to acid soil, and 
another 8 years old from which the coating has disap- 
peared and the metal is badly pitted. A-20” continuous 
wood stave pipe 26 years old is estimated good for an- 
other 10 or 15 years. Of submarine pipe in California, 
cast iron laid under the bay in 1887 is still in use; 16” 
lap-welded tubing galvanized and dipped in a mixture 
of asphaltum and coal tar laid under the bay in 1888 is 
still in good condition, the dip still adhering to the gal- 
vanized surface. 


A reciprocating pump in Alexandria, Va., 100” 
stroke, 84 years old is still used, in a building 135 years 
old. A cross compound duplex steam pump 45 years old 
is giving continuous efficient service. In San Jose a red- 
wood flume was used continuously for 46 years. A 
250,000 gal. rivetted iron tank in San Francisco, ex- 
posed to sea fog, is in excellent condition after 49 


years“! 
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Erosion Surveys Above Silting Reservoirs 


To provide fundamental scientific facts on the rela- 
tion of soil erosion to the silting of reservoirs, the Soil 
Conservation Service of the Department of Agriculture 
is beginning a series of erosion surveys on the water- 
sheds lying above nine reservoirs in seven states. Similar 
surveys in two other states have been planned. 

The surveys will include parts of Virginia, North 
Carolina, South Carolina, Georgia, Missouri, Arkan- 
sas and Oklahoma. At a later date, surveys will be con- 
ducted in Texas and California. 

According to H. H. Bennett, Chief of the Service, 
the object of the erosion surveys is to find out how 
serious the soil erosion is in the watersheds above the 
nine reservoirs, so that this information can be corre- 
lated directly with the facts previously collected by the 
Service on the silting in these particular reservoirs. 

Completion of the surveys will give authoritative in- 
formation on the direct relationship of soil erosion to 
costly reservoir silting. It may be possible to show how 
the soil washed from a farm several miles from a reser- 
voir directly contributes to the expensive sedimentation 
of that reservoir. 

Work is being carried on under the general super- 
vision of Glenn L. Fuller, Head of the Section of Con- 
servation Surveys. 
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Write for Latest Bulletins 


PACIFIC FLUSH TANK COMPANY 
Designers & Manufacturers @, of Sewerage and Sewage 


Se Treatment Equipment 


aa 
LEXINGTON AVE. 
CHICAGO, ILL. Since 1e55. . 


NEW YORK, &. Y. 

















Safety First! 
BUILD WITH 
STEEL CASTINGS 





Manhole Monument 
Coch Basin Manhele'S 
itch Basin anhole Steps 
ee Grates and other 
We welcome an opportunity to Curb Inlets Steel Castings 





quote on your requirements. 


NOISELESS, DURABLE 
HIGHWAY CASTINGS 





THE WEST STEEL CASTING CO. 


CLEVELAND, OHIO 











Assurance 


You know a Friez instrument is 
the best—that each instrument 
has behind it sixty years of con- 
stant effort to assure the per- 
formance you expect of it. 


STANDARD RAIN GAGES 
WATER LEVEL RECORDERS 


Instruments for Recording all Conditions of Air and Weather 


JULIEN P. FRIEZ & SONS, INC. 
BELFORT LABORATORIES BALTIMORE, MD. 


















EVERYTHING for the SWIMMING POOL 


Over a quarter century of Swimming Pool Spe- 
cialization. Creators of the Re-circulating Sys- 
tem, Underwater Lighting, and the EVERSON 
Safety Electric Chlorinator that keeps pool 
water Germ Free at low cost. A complete line 
of guaranteed pool equipment. 












Write for New General Catalog 


Everson Filter Co., 6292 W. Lake St., Chicage 








STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various styles, sizes and weights 
MANHOLE COVERS, WATER METER COV- 
ERS, ADJUSTABLE CURB INLETS, @UT- 
TER CROSSING PLATES, VALVE AND 
LAMPHOLE COVERS 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 
All Kinds of Gray Irom Castings 
SOUTH BEND, IND. 











When writing, we will appreciate your mentioning Pustic Works. 
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Sd new LINK-BELT 


SLUDGE REMOVAL UNIT 








Combines the operating advantages of the STRAIGHTLINE 
Collector with the low construction cost of the round tank. 


The CTRCULINE Collector has these unique features: 


Positive removal of sludge in a short period of time. 
Positive scum removal with a minimum of moisture. 
Positive drive at the circumference of the tank. 
Slow circumferential speed. 

Let us tell you more about it. Address nearest office. 


LINK-BELT COMPANY 


PHILADELPHIA, 2045 West Hunting Park Avenue CHICAGO .. . . 300 West Pershing Road 
LOS ANGELES, 36! S. Anderson St. Offices in Principal Cities TORONTO, Eastern Ave. & Leslie St. 


5509 


LINK-BELT 


SCREENS e COLLECTORS ¢ AERATORS ¢ GRIT CHAMBERS ¢ DISTRIBUTORS 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 55-57 
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@ A sharp curve, 
a bridge and a high river 
bank make a bad combination for 
the careless motorist.... But here, four strong, 
resilient bands of Page Traffic Tape provide more than 
ample protection. ... Motorists want this sort of protection. ... 
Engineers and highway officials like Page Traffic Tape because it is 
economical to erect and maintain. ... Contractors favor it because of its ease 
of erection. They make money on the es . Page Traffic Tape is proving itself—daily 
—to be the superior highway guard. . _ And Page welcomes competitive tests to prove this. 


PAGE STEEL & WIRE DIVISION OF THE AMERICAN CHAIN COMPANY, INC., MONESSEN, PENNSYLVANIA 


District Offices: New York, Pittsburgh, Atlanta, Chicago, San Francisco 
meme Busines 8) ARIE I AARNE See RE 
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STEAM JACKETED 
STEAM OPERATED ASPHALT 
MIXERS 


For Bituminous Mixtures of All Kinds 













The New Buffalo - Springfield 3-Axle Rellers 


for all kinds of precision rolling especially 
of bituminous materials either hot or cold. 











Tus new type of Roller (Patented) intro- 
duces the new principle of automatic compression 
and leveling, and retains the advantages of large 
diameter in all rolls. The entire roller is steerable 
with all rolls in permanent contact with the sur- 
face material thereby giving multiple compaction 

















COMPACT DESIGN 
WELDED STEEL CONSTRUCTION 








ANTI FRICTION BEARINGS — 

ADJUSTABLE & REMOVABLE BLADE TIPS An illustrated pamphlet is available and will be 
Send for Bulletin P-234 sent upon request. 
HETHERINGTON & BERNER, Inc. The Buffalo-Springfield Roller Company 
pneenmpnalnn SPRINGFIELD, OHIO 





Builders Of Asphalt Paving Machinery For 30 Years 


























When you need special information—consult the classified READERS’ SERVICE DEPT., pages 55-57 
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Among the Road Show Exhibitors 


Koehring Concrete Mixing and 
Dirt Hauling Developments: 


Outstanding among the Koehring de- 
velopments is the 4-yard concentric zone 
tilting mixer developed for Grand 
Coulee. Eight of these machines will be 
pouring concrete for the dam construc- 
tion. These mixers are charged and dis- 





Concentric Zone Tilting Mixer Developed for 
Grand Coulee Dam 


charged through the same opening. The 
drums have only one opening, 38” in 
diameter, thereby utilizing a greater 
portion of the drums for mixing. 


The mixing position of the drum is 
15° above horizontal and the discharge 
position is 60° below horizontal. Tilting 
to discharge and return is accomplished 
by pneumatic air rams. The drive is di- 
rect through enclosed reduction gear to 
the drum. The design permits installa- 
tion of batteries of 2, 3 or 4 mixers for 
charging from one proportioning plant. 

This new type tilting mixer can also 
be had in the 2-yard size with the same 
important features. 


The T-7 Trail-Dump has been added 
to the line of dirt-hauling equipment. 
This is a tractor type unit with a 7-yard 
heap capacity wagon having a high 
travel speed of approximately 20 miles 
per hour. Important features are the 
‘‘automatic hand”’ for closing the wagon 
doors, ‘‘non-raring’’ hitch, greater than 
90° turning radius and mono-plate 
welded body construction. The ‘‘auto- 
matic hand’’ dumps the load instantly, 
and automatically closes, at the opera- 
tor’s will, the door as soon as the wagon 
pulls away from the load. All operation 
ceases as soon as the doors are closed. 


The Koehring W55 Dumptor has been 





The Koehring Trail-Dump has 7-yard body and 
20 mph speed 


improved to give greater capacity, 
longer wheel base and further perfected 
balance and stability. It is now fur- 
nished with vacuum type booster brakes 
and lug type tractor tires for positive 
traction. 


New Littleford Pressure 
Distributor and Traf-O-Spray: 


On exhibition at Littleford Booth E-7 
will be featured a Model ‘“‘C’’ Pressure 
Distributor. Two entirely new articles 
will also be there—the No. 101 Utility 
Spray Distributor and the Littleford 
Traf-O-Spray traffic line marker. In 
addition will be the No. 84-HD asphalt 
kettle, also new and improved. 

The Littleford Model ‘‘C’’ Distributor 
has been exhibited at previous shows, but 
this year’s presentation will be a revela- 
tion. Many new ideas are featured. Per- 
formance data will be presented of def- 
inite interest to all. 

The new item—never before exhibited 
—will be the Traf-O-Spray. It is a small, 
compact, strongly built unit, designed to 





Bisse 


Littleford Traf-O-Spray 


spray painted lines on highways. While 
an innovation, many of these Traf-O- 
Sprays have been in operation over a 
period of several months. 

It has an air-cooled motor—compres- 
sor unit, combined with a paint reservoir 
and gun ingeniously mounted on a handy 
chassis with pneumatic tires. It features 
ease of control and flexibility for use. 

The No. 101 Sprayer represents what 
might be considered a junior model of 
the large Model ‘‘C’”’ Pressure Distribu- 
tor. It has been designed principally to 
serve users of oils, cut-backs and emul- 
sions for large skin patching jobs and 
shoulder redressing work. 

The familiar No. 84-HD with its 
latest improvements will be of interest, 
not only to old users of this famous kettle 
but to anyone looking for a tar kettle 
that has been refined and made an effi- 
cient, dependable outfit. 

Roger Littleford and John S. Little- 
ford, Jr., members of the firm; Larry 
Glaser, Sales Manager; John Strobel, 
Asst. Sales Manager; Herbert Haupt, 


Chief Engineer; Leroy Bradshaw, Engi- 
neer; M. A. Smith, Advertising Man- 
ager, will be at the Road Show. 


New Model “30” Cletrac: 


This model develops 33 horsepower at 
the drawbar and 38 belt horsepower. 
The power unit is a six-cylinder, 3% 








The New “30” Cletrac 


x 4% engine, with forcefeed lubrica- 
tion to the crank-shaft connecting rods 
and timing gears. Six-volt starting and 
ignition units are standard equipment. 
There are three speeds foward—1.75, 
2.75 and 4.25 m.p.h. Steering is by the 
Cletrac controlled differential. Full in- 
formation from Cleveland Tractor Co., 
Cleveland, O. 


New Hauling Unit Allis- 
Chalmers Feature: 


The new Model “K-T”’ Hauling Unit 
which moves six to eight-yard loads at 
speeds ranging from 2% to 16 miles per 
hour will be one of several features of 
the Allis-Chalmers exhibit at the Cleve- 
land Road Show. 


Heading the A-C display of tractors 
will be the new Models ‘“‘L-O” and “L” 
Oil and Gas Tractors with a new range 
of speeds and new controls. The new 
Models “K-O” and “K” Tractors with 
a top speed of 5.92 miles per hour, in- 
creased power and new controls will be 
shown for the first time at a major 
exihibition. 

Four sizes of graders, the 14-foot 





Allis-Chalmers LG Tractor 
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Allis-Chalmers Speed Ace 


Power Controlled Leaning Frame Model 
14, the 12-foot Power Controlled Model 
12, also the new Models 10 and 8, are to 
be shown. Another feature will be the 
new Allis-Chalmers line of power units. 

The Model “K-T” Hauling Unit will 
be in action to demonstrate ease of dump- 
ing and winding. An action display will 
also demonstrate the Leaning Frame fea- 
ture and wide range of blade positions 
on the Model 14 Grades. 





Robertson Steel Beam 
Bridge Deck: 


In paving bridge floors, the problem 
of adding dead load to the superstruc- 
ture—too much dead load—very often 
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is of great importance. The Robertson 
bridge deck, shown herewith, just about 
solves this problem. The illustration 
shows brick used as pavement, but the 
same basis for design applies with any 
pavement material. 

This floor is the load-carrying ele- 
ment, and in design is considered as 
structurally independent of the wearing 
surface. The determination of bending 
moments and of load distribution have 
been made by the manufacturer, and an- 
alyses of the results of tests are available 
on request, along with curves showing 
transverse and longitudenial load dis- 
tribution for a number of different types 
of surfaces. This flooring is also ex- 
cellent for bridge sidewalk construction 
and similar purposes. 

Safety is an important factor in the 
use of this floor, since it provides a safe 
working platform during construction. 

An excellent booklet on this floor, giv- 
ing properties of the sections used, de- 
tailed results of tests for loading and 
load distribution, and complete informa- 
tion on design, sizes and lengths avail- 
able, construction, and other data will be 
sent on request to H. B. Winslow, H. H. 
Robertson Co., Grant Bldg., Pittsburgh, 
Pa. 


A New 
Lima Shovel: 


Added to the 
line of Lima 
shovels, draglines 
and cranes is the 
new Type 901, 
2%-yard convert- 
ible shovel, drag- 
line and crane. 
This new machine 
is equipped with 
rotating frame, 
upon which the 
operating machin- 
ery and power unit 
are mounted; drums are wide enough 
to carry the maximum amount of cable 
without double wrapping when the 
machine is operating as a crane or on 
high lift work; clutches are interior ex- 
panding type and power set; brakes are 
over size with ample cooling surface; 
helical cut gears are used throughout and 
roller bearings at every vital bearing 
point. All major motions are independ- 
ent, making it possible to hoist, swing, 
travel and raise or lower the boom at the 
same time. 

The crawlers are so designed that they 
can be extended in length when greater 
bearing surface is desired. Changing 
from long crawlers to short crawlers, or 
conversely, can be made in the field. The 
boom and dipper handle are of the box 
type design, electrically welded through- 
out. The dipper is cast in one piece of 
manganese steel with detachable lip. The 
Type 901 comes equipped with oil, 
Diesel or electric power. 

Lima shovels are built in 344 to 2%- 





Right, Jaeger bituminous 
paver laying two 12-foot 
lanes of Ky-Rock on 20- 
ft. concrete, widened. 
Below, Jaeger Road Build- 
er for low-cost, mixed- 
in-place. 







































The Lima 901, 2%-Yard Convertible 


yard capacity, draglines 34 to 3-yard 
capacity and cranes 12 to 40-ton capac- 
ity. 





For Better Bituminous 
Surfaces: 

Among latest types of paving machin- 
ery to be exhibited at this month’s Road 
Show are the Jaeger bituminous paver, 
for laying plant-mix materials, and the 
Jaeger “Triple Pug Mill’’ Road Builder, 
designed to meet the real need for a ma- 
chine that will produce, with only one 
pass, a better type of mix-in-place, bi- 
tuminous retread, or stabilized roads 
where salt, chloride or bituminous mate- 
rials are used with clay binder. 

Outstanding feature of the Jaeger 
Road Builder, shown herewith, is its 
three pug mills, driven at 70 to 80 
R.P.M. by a 55 H.P. engine, through 
which all material is passed before reach- 
ing the finishing screeds and which pro- 
duce a more thorough and uniform mix, 
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in one pass, than is ordinarily obtainable 
in 7 to 10 passes. On more than 100 
miles of test roads built with this ma- 
chine, surfaces with density and weights 
of 140 to 150 lbs., which are equal to 
concrete, were reported by engineers in 
charge. 

In addition to the high production (up 
to 4 miles a day) and the cost savings 
resulting from one-pass mixing and fin- 
ishing, is the ability to use quick curing 
bituminous cements which permit imme- 
diate opening of roads to fast motor 
travel without pick-up of materials. Plow 
blades in front, and control gates in 
rear, which direct material to either side 
of the traction wheels and control flow 
as wanted, also assist in mixing. Oil jets 
may be attached to machine for applying 
tack coat. 

Smoothness of surface is insured by 21 
ft. long straight-edge runners which car- 
ry the finishing screed and float inde- 
pendent of the ups and downs of the pug- 
mill mixing unit, and effectively equalize 
any irregularities in the old roadbed. 
Machine lays 10 ft. lanes, is adjustable 
for crown and adapted for blending 
joints on two-lane work. Front wheel of 
caster type, swiveling 360 degrees, per- 
mits turning machine in its own length 
and unit is easily raised for maneuvering 
freely on its wheels. 

For laying low cost roads of fine rid- 
ing quality with all types of plant-mix 
materials, both hot and cold, the self-pro- 
pelling Jaeger bituminous paver, illus- 
trated herewith, employs the same prin- 
ciple of long, equalizing straight-edge 
runners, or movable forms, which carry 
no weight other than the screeds. Out- 
standing features of this paver are its 
adjustability for widths from less than 
9 up to 14 ft.—greater density of the 
finished surface due to use of pug-mill 
for remixing and for controlling spread 
—latest type semi-crawler wheels with 
greatly increased traction which permits 
up to 35 ft. per minute finishing speeds 
without rutting or tearing of the surface 
—and bigger capacity (up to 1,000 tons 
a day) due to this high working speed 
and the ability to lay wider lanes. Maxi- 
mum traction for speed and grades is 
insured by the fact that all four wheels 
operate on hard subgrade. Only the run- 
ners and screeds touch the newly laid 
material, eliminating slipping and tear- 
ing of new surface. 


RiddellWelded &% 
Snow Plow: 


W. A. Riddell 
Co., Bucyrus, O., 
have announced a 
new snow plow de- 
signed for their 
No. 35 Molir grad- 
er. This plow is of 
welded construc- 
tion, much heavier 
and wider than any 
of the company’s 
previous models 
and is designed for 
heavier duty. A 
major feature is 
the removable 
blades. The scarifier lifting mechanism 
also lifts the snow plow, which can be 
attached and detached without interfer- 
ence with the scarifier. The wings of the 
plow are concaved and give the proper 
angle to deliver the snow to the side of 
the road. 

Full information on request 





International Six-Wheel 
Trucks: 


The International six-wheel trucks 
are of both the trailing-axle and dual- 
drive types. The 1¥%4- to 4-ton Models 
C-35-T and CS-35-T are each avail- 
able in two wheelbases—168 and 186 
inches. The Model CS-35-T is like the 
Model C-35-T except that it has a two- 
speed rear axle, making available un- 
usually good pulling ability and higher 
road speeds through the use of the 
two-speed feature. The 2 to 5-ton 
Models C-40-T an C-40-F are built in 
168, 186 and 204-inch wheelbases. 
The 3 to 6-ton Model C-50-T is offered in 
wheelbases of 170, 188 and 206 inches, 
while the 3% to 7-ton Models C-55-T, 
C-55-F, and C-60-T are available in 170, 
206 and 224-inch wheelbases. 


FWD Streamlined Road 
Maintainer: 

A streamlined FWD (four-wheel- 
drive) road maintainer will be the main 
feature of the exhibit of the Four Wheel 
Drive Auto Company of Clintonville, 
Wisconsin, at the Road Show, Cleveland, 








The Streamlined FWD Maintainer 
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WARCO ROAD HOG 
MODEL 5 


atte V-TYPE SNOW PLOW 


The Riddell Welded Snow Plow 


Ohio, January 20 to 24. Although de- 
signed and constructed particularly for 
road maintenance and highway construc- 
tion use, beauty is added through the 
streamlined fenders, hood and cab. 
FWD officials and distributors who 
will attend the road show are as follows: 
Walter A. Olen, president and general 
manager; R. H. Schmidt, general sales 
manager; S. H. Sanford, manager of 
the dealer division; H. M. Daniels, su- 
pervisor of eastern branches; I. F. 
Toombs, Ohio State distributor; F. A. 
Brown of Pittsburgh, Pennsylvania; 
A. B. Polzin, La Porte, Indiana; R. H. 
Carter, Raleigh, North Carolina — all 
district sales managers, and E. F. Regal, 
sales representative, New York branch. 





A New Load Transmission 
Device for Expansion Joints: 
J-Bar, a load transmission device em- 
ployed in expansion joints for use in 
concrete highways and concrete slabs of 
all sorts, has been accepted for use in 





* 


The J-Bar in Highway Construction 


three states and has recently received the 
approval of the U. S. Bureau of Public 
Roads at Washington, D. C., for use in 
Federal projects. 

The J-Bar is made up with a 34” by 
approximately 4” long cold rolled steel 
shaft, the ends of which are carried in 
heavy malleable iron sleeves provided 
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Hand 
Hydraulic 
Control 


















Here’s STRENGTH to move the heaviest drifts 
... and SPEED to beat a storm! 


HEN the trucks rumble out at the 

sound of the snow alarm, watch the 
smooth, fast work of the FRINK “SNO- 
PLOWS.” They are a match for any 
storm and will remove traffic packed 
snow as cleanly as that freshly fallen. 
Following are some of the reasons why 
so many cities, counties and states prefer 
FRINK “SNO-PLOWS”: Push Easier... 
Absence of Side Thrust . . . Self Ballast- 
ing ... Bevels the Side Banks... Will Not 


Wedge... Will Not Buckle... Light Yet 
Rugged . .. No Unsprung Weight .. . 
Safest at High Speed . . . Nose Ice Plate 
. . - Adjustments Without Tools... 
Quickly Attached and Detached . . . Inter- 
changeable With One Way Blade Type. 
There’s a FRINK “SNO-PLOW” for 
every size motor truck and every snow 
condition. Our new catalog will help you 
select the type of plow best suited to your 
conditions. Write for it to day. 


Carl H. Frink 


MANUFACTURER 


CLAYTON . 


Davenport Bester Corp., Davenport, Iowa 





THOUSAND ISLANDS . 


Frink SNo-Piows of Can., Ltd., Toronto, Ont., Canada 


NEW YORK 





When you need special information—consult the classified READERS’ SERVICE DEPT., pages 55-57 






Hydraulic 
Control 
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with face lugs and wing anchors so as to 
distribute all imposed loads well into the 
concrete slabs. The accompanying cut 
shows the unit assembled in an Ace cop- 
per sealed expansion joint, but it can be 
used in any make of joint on the market 
such as bituminous, cork or rubber, in 
which dowels have been used in the past. 

The University of Illinois Labora- 
tories at Urbana and the State Testing 
Laboratories at Springfield, Illinois, have 
found the J-Bar to be as much as 100% 
stronger than the standard 34” x 24” 
dowels. Instead of the 12” to 15” spacing 
permitted with 34” dowels, J-Bars are 
located 20” to 24” apart in both expan- 
sion and contraction joints. 

The J-Bar is self-aligning and re- 
mains in proper position perpendicular 
at all times to the joint, a feature which 
is most important in the completed slab. 
No tin expansion socket caps or acces- 
sories of any sort are required with J- 
Bars and no greasing of dowels need be 
done in the field. When cork, rubber or 
premolded bituminous material is used 
as the expansion joint medium, J-Bars 
can be easily adapted to any of these 
materials by the use of a ‘‘U”’ shaped 
sheet metal chair furnished by the manu- 
facturer. 

This new load transmission device is 
made by the J-Bar Company, with offices 
at 121 West Wacker Drive, Chicago, 
Illinois. 


A New Convertible Diesel: 


A new line of Diesel engines built in 
sizes ranging from 100 to 800 H.P., is 
announced by Chicago Pneumatic. The 
salient features of design are as follows: 

The RHB Diesel isa four cycle engine ; 
direct, solid injection is used, a system 
which utilizes timed injection by means 
of individual pumps, one for each cyl- 
inder; pressure lubrication to all bear- 
ings assures a positive and controlled 
supply of oil; the “full Diesel” is of 
the high compression type, enabling easy, 
quick, ‘‘cold starting’; and the unit is 
convertible to a gas engine if ever de- 
sired, with a few minor changes. Any 
fuel gas commercially obtainable can be 
be used. 








CHICAGO PNEUMATIC TOOL COMPANY 


CHICAGO PNEUMATIC BUILDING 
6 EAST 44th STREET 
NEW YORK 


Public Works 
310 E. 45th St. 
New York, N. Y. 
Gentlemen: 

I have copy of your publication of 
November and wish to call your atten- 
tion to page 46. In the middle column 
on that page, you show an electrotype I 
sent you a short time ago, covering our 
new Diesel Engine but under this photo- 
graph you show a caption ‘‘Cooper-Bes- 
semer Starter” and the accompanying 
article has to do with a starting unit for 
gas and diesel engine put out by the 
Cooper-Bessemer Corp. 

Very truly yours, 
CHICAGO PNEUMATIC TOOL COMPANY 


Many cuts come to us lacking identification. 
Please mark firm and equipment name clearly 
on the block, and help us avoid errors. 





CP Convertible Diesel 


This engine is adaptable to practically 
any type of driven machinery, genera- 
tors, centrifugal and _ reciprocating 
pumps, compressors, etc. Further in- 
formation may be obtained from the 
branch offices of the Chicago Pneumatic 
Tool Company, located in all principal 
cities, by requesting a copy of Bulletin 
779. 


New Models Feature 
A.-W. Road Show Exhibit: 


Commenting enthusiastically on their 
1936 models, The Austin-Western Road 
Machinery Co. of Aurora, Illinois, 
point out that the past year of inten- 
sive research and aggressive experimen- 
tation has resulted in developments that 
provide even smoother, more economical 
and more dependable operation of all 
Austin-Western units. 

Representative road building, stone 
crushing and material handling equip- 
ment will be exhibited at Cleveland, in- 
cluding: 

12-yd. Hydraulic Scraper 

No. 10 Hydraulic Control Road 

Grader 

Cletrac 40 Diesel with Trailbuilder 

Badger Shovel 

10-ton Roll-A-Plane 

“77” Sr. Dual Drive Motor 

Grader with scarifier attach- 
ment 

C. E. P. Crushing Plant 


New Koehring Distributors: 


New’ Koehring distributors for 
shovels, cranes, draglines, pavers, mix- 
ers, mud-jacks and dumptors include: 

Howard W. Read Corporation located 
at 800 North Delaware Avenue, Phila- 
delphia, Pennsylvania, who will have the 
eastern Pennsylvania territory. The 
Dalrymple Equipment Company, Amory, 
Miss., will handle the nothern section of 
Mississippi. Massachusetts (with the ex- 
ception of a few western counties) Ver- 
mont, Maine and New Hampshire, have 
been assigned to the Parker, Danner 
Company, 4 Northampton Street, Bos- 
ton, Massachusetts. 


C. H. & E. Moves: 


The C. H. & E. Mfg. Co., Inc., makers 
of contractors’ equipment, pumps, etc., 
have just completed the job of moving 
into a new plant at 3839 North Palmer 
St., Milwaukee, Wis. The company has 
built a completely modern plant, housing 
both the manufacturing and the office 
staff in the new manufacturing district 
on the north side of Milwaukee. 
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Association of Highway Officials 
of the North Atlantic States: 


The twelfth annual convention of this 
association will meet at Atlantic City, 
N. J., with headquarters at the Hotel 
Ambassador, on Feb. 12, 13 and 14. A. 
Lee Grover, New Jersey State Highway 
Commission, Trenton, N. J., is secretary 
of the association. 


Central States Sewage 
Works Association: 


The eighth annual meeting of the 
Central States Sewage Works Associa- 
tion was held at Urbana, Illinois, on Oc- 
tober, 25 and 26. The following officers 
were elected for the coming year: 

O. M. Leonard, Indianapolis, Ind., 
president; Prof. H. E. Babbitt, Urbana, 
Ill., first vice-president; Prof. F. M. 
Dawson, Madison, Wis., second vice- 
president ; George J. Schroepfer, Minne- 
apolis, Minn., third vice-president; Gus 
Rudebaugh, Urbana, IIl.,  secretary- 
treasurer. 


Personal Items: 


Walter E. Rosengarten, engineer of 
Lower Merion Township, Ardmore, Pa., 
and P. L. Brockway, city engineer, 
Wichita, Kans., have been appointed to 
the Membership Qualifications Commit- 
tee of the A. S. M. E. 

Harry L. Shaner, Commissioner of 
Public Works of Winston-Salem, N. C., 
died at his home in that city Nov. 20, 
aged 56. 

Walter B. Bushway has been ap- 
pointed superintendent of water works 
of Brookline, Mass., succeeding Fayette 
R. Forbes, deceased. Mr. Forbes, who 
was 84, was the oldest member of the 
New England Water Works A’sssocia- 
tion. 

James T. Gregg has been appointed 
city engineer of Shelbyville, Ky., suc- 
ceeding Claude Banta. 

J. N. Ware has been appointed Super- 
intendent of Streets and Dave Detraz 
Superintendent of Waterworks of Mor- 
ganfield, Ky. 

John P. Broome, former town man- 
ager of Salem, has just become fifth city 
manager of Petersburg, Va., which has 
had a city manager form of government 
for the past fifteen years. 

Albert A. Ross, since 1923 superin- 
tendent of the Water and Sewer Depart- 
ments of Lexington, Mass., has resigned 
to enter the contracting business. He 
will be associated with his father, under 
the firm name of Anthony Ross & Son, 
Lexington, Mass., acting as vice-presi- 
dent and treasurer. 

John B. Dean has been appointed 
Water Commissioner of St. Louis, Mo., 
to succeed C. M. Daily, who resigned 
recently to enter the contracting busi- 
ness. Mr. Dean graduated from the Uni- 
versity of Missouri in 1908 as a Civil 
Engineer, and has been engaged on en- 
gineering work continuously since that 
time. Since 1920 he has been employed 
by the St. Louis Water Division, of 
which time he-spent 5 years on the con- 
struction of the Howard Bend Plant and 
5 years as. Division Engineer in charge 
of the Supply & Purifying Section. 
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See us... 


AT THE ROAD SHOW 


for information about the 
MUD-JACK METHOD 
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Sunken Curb and Gutter 
Marked for Reconstruction b 
ut 


THE MUD-JACK METHOD 
corrected the settlement and 
saved the reconstruction costs 


KOEHRING 


Pavers - Mixers - Shovels - Cranes Draglines-Dumptors - Mud-Jacks 
3026 WEST CONCORDIA AVE. MILWAUKEE, WISCONSIN 














Don't be penny wise 


CONCRETE ee ey and pound foolish—USE 
VIBRATORS ib rators for all MARTINDALE SAFETY SIGNALS 


classes of concrete construction including “THE SIGNS THEY SEE!” 

Bridge deck slabs, Dams and Locks, Highway — =—= 
pavement and Concrete products. 

WRITE FOR CIRCULARS AND ENGINEERING DATA 


MUNSELL CONCRETE VIBRATORS 
TEANECK NEW JERSEY 














The new type shown 
here may be used 





FOR ALL HIGHWAY ENGINEERS 


As might be expected, this book by one of the nation’s with l, 2 or 3 flags. 
foremost highway engineers is well balanced with suffi- . 
cient emphasis on low-cost road surfaces, soil studies, Opens and closes in- 
landscaping, and other features which have recently come 

into greater importance, to make the subject live and in- a. Type stantly. Has cam to 
teresting. Profuse illustrations a to the book’s clarity Ye ft. to to 

and attractiveness. New handy size. New material, new of flag P lock legs at full 
spread. 





format. Send $4.00 for your copy today. Money back if 
not entirely satisfied and book is returned within 10 days. 


630 pages, 
232 illustrations. Contents Cover 
Highway Location 
and Design — Sub- 
grades and Drainage 
—Low Cost Road 
Surfaces — Hard 
Pavements — High- 
way Beautification 
and other features. 


Public Works MARTINDALE ELECTRIC CO. 


310 East 45th St. 


New York, N. Y. 1378 Hird Ave. Cleveland, Ohio 
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New Ideas in Sewerage 
and Refuse 


Link-Belt Circular Tank 


Sludge Collector: 

Link-Belt Company, Philadelphia, has 
developed a new sludge collector, to be 
known as the Link-Belt Circuline sludge 
collector, for use in circular centrally- 
fed settling tanks. 

The machine consists of a motor pro- 
pelled, centrally-pivoted, structural steel 
bridge carrying the sludge collecting me- 
dium, being driven positively at the cir- 
cumference. The collecting medium is 
essentially a Link-Belt Straightline col- 
lector employing two strands of Promal 
chain connected with scraper flights at 
suitable intervals, as has been used in 
rectangular tanks for many years for 
handling sludge and industrial wastes. 

The squeegee on the sludge plate of 
the Circuline collector comes in direct 
contact with the floor, collecting practi- 
ally all of the settled sludge and imme- 
diately and positively conveying it to the 
sludge collecting hopper. This positive 
method of sludge removal is said to as- 
sure a maximu.a sludge density. 

Scum which floats on the surface of 
primary settling tanks is collected by 
scum plate and conveyed by the top run 
of the collecting medium to the periphery 
of tank. The scum plate near the 
periphery of tank is hinged so that it 
will automatically deposit the collected 
scum in the scum trough. 

Being designed for positive removal 
of sludge, the floor of the circular tank 
need not be made conical in shape to pro- 
vide storage or facilitate removal, thus 
reducing the depth and the cost of the 
settling tank construction. The machine 
is designed to operate equally well in a 
tank having either a conical or a flat bot- 
tom. 


A Modern Garbage Collector: 


The illustration herewith shows a 
Marion Refuse Compressor, which is 
used in a number of cities for sanitary 
garbage and refuse collection. It weighs 
114 tons and can be mounted, the man- 
ufacturers say, on any 1%, 2 or 2%4- 


ton truck. Its capacity is 6 cubic yards 
or 5 tons of refuse—the 6 cubic yards 
being compressed measure, which is said 
to equal about 12 cubic yards loose. With 
such loads, a larger truck than recom- 
mended above should be used. 

In Columbus, O., and Charleston, 
W. Va., the operation is as follows: 
When the unit is about three-fourths 
filled, the driver, by means of a hand 
lever, sets the compression apparatus in 
motion. The load is compressed to the 
rear of the body, allowing further load- 
ing to continue. Their records indicate 
that 12 to 14 cubic yards of loose gar- 
bage can be handled in the 6-yard body. 
Columbus reports that in test runs be- 
tween this units and trucks and trailers, 
more garbage was collected with this 
unit and the cost was considerably less. 

An illustrated folder is available 
which describes the unit well from a 
mechanical viewpoint. Fuller data on 
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The Ball to Clean Sewers 





so there are no protruding seams to ob- 
struct their progress down the pipe. 
They are made of very tough rubber 
and will resist cuts and punctures to the 
greatest degree. The walls of the ball 
are heavy, yet pliable enough to adjust 
to the irregularities of the sewer pipe 
when in use. The valve is of rustless ball 
and spring construction in a rubber hous- 
ing which is cured inside the ball, flush 


> 





The New Link-Belt Circuline Sludge Collector 


operating costs, etc., can be obtained by 
writing A. V. Witt, Marion Metal Prod- 
ucts Co., Marion, O. The Charleston unit 
shown is fitted with a trash container 
on the top. 


Voit Sewer Cleaning Ball 


These balls are inflatable and deflata- 
ble, vulcanized in round, smooth molds 





Refuse Compressor Used in Charleston, W. Va. 


with the surface. They can be inflated 
with any standard pump or air line. 

They are made in eight sizes, 6”, 7”, 
814”, 10”, 13”, 16”, 20”, and 24”. This 
range of diameter sizes enables the user 
to clean sewers from five inches to thirty 
inches in diameter, as the balls may be 
slightly over or under-inflated. 

The rubber used in these balls was 
developed with particular thought to age- 
ing properties so the balls may be car- 
ried in stock for a considerable time 
without the deterioration common to most 
rubber goods. 

Further information and booklet from 
W. J. Voit Rubber Corp., 2616 Nevin 
Ave., Los Angeles, Calif. 


Sewage Screenings Cut Up: 

The “Chicago’’ comminutor is made 
by the Chicago Pump Co., 2336 Wolfram 
St., Chicago, Ill. It is a self-contained 
machine that functions both as a sewage 
screen and as a chopper. It does not 
pulp or pulverize the screenings, but 
merely cuts them up in small pieces so 
that they will pass through the plant 
without causing any trouble. 
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able curb inlets, gutter crossing plates, 
valve and lamphole covers, ventilators, 
etc. Described in catalog issued by South 
Bend Foundry Co., South Bend, Ind. 


Pipe Forms ; 

409. Making concrete pipe on the job 
to give employment at home is the sub- 
ject of a new booklet just issued by Quinn 
Wire and Iron Works, 1621 Twelfth St., 
Boone, Ia., manufacturers of ‘Heavy 
Duty” Pipe Forms. Sent promptly on re- 
quest. 

Pipe Joints 

410. New folder describes in detail a 
new type of pipe joint—the Dresser Com- 
pression Coupling, Style 65, which is com- 
pact and self contained, makes a perma- 
nently tight joint under all conditions and 
is installed on plain end pipe in a few sec- 
onds with only one tool, a wrench. Get your 
copy today. S. R. Dresser Mfg. Co., Brad- 
ford, Pa. 


Taste and Odor Control 

411. How, when and where activated 
carbon can and should be used to remove 
all kinds of tastes and odors from water 
supplies is told in a new booklet just is- 
sued by Industrial Chemical Sales Co., 
Inc., 230 Park Ave., New York, N. Y. 32 
pages, table, illustrations and usable data. 
Pumping Engines 

413. ‘““When Power Is Down,’ gives 
recommendations of models for standby 
services for all power requirements. Ster- 
ling Engine Company, Buffalo, N a 
Rubber Lined Tanks for Chemicals 

414. Details of construction of Ace 
acid-proof, rubber lined, steel tanks for 
use in mixing and storing chemicals used 
in treating sewage and water are given in 
a new catalog issued by American Hard 
Rubber Co., 11 Mercer St., New York, 
N. Y. Covers all sizes up to 20,000 gals. 
Rubber Lined Pipes and Pumps 

415. New, 68-page catalog describes 
Ace rubber lined pipe and fittings, hard 
or soft rubber lined centrifugal pumps and 
Ace hard rubber double acting pumps, for 
chemicals used in treating sewage and 
water and for acids and other corrosive 
liquids. Contains illustrations and specifi- 
cations. Issued by American Hard Rubber 
Co., 11 Mercer St., New York, N. Y. 


Runoff & Stream-Flow 

416. Technical information on mea- 
suring run-off, both from small areas, for 
storm sewer design, and from large areas 
for determining water-shed yield, and 
instruments for measuring. Julien 
Friez & Sons, Baltimore, Md. 
Screens, Sewage 

418. Sewage screens (Tark, Brunotte, 
and Straightline) for fine and coarse 
sewage; Straightline Collectors for Set- 
tlng Tanks (Sludge, Scum and Grit), 
and Mechanical Aerators for activated 
sludge plants. Link-Belt Company, 307 
No. Michigan Ave., Chicago, Ill. Book 642. 


Rainfall Measurement 

419. The measurement of precipita- 
tion, exposure of gauges, description of 
apparatus for measuring rainfall, both 
rates and amounts. Bulletin RG and In- 
struction Booklet. Julien P. Friez & Sons, 
Baltimore, Md. 
Screens 

420. Water Screen Book No. 1252, de- 
scribes water screens and gives complete 
technical information about them. Link- 
_ Co., 307 No. Michigan Ave., Chicago, 


Sludge Bed Glass Covers 

422. Sludge Bed Glass Covers—‘Su- 
per-Frame.” Hitchings & Co., Elizabeth, 
N. J. Offer A. I. A. File 101SB, describ- 
ing glass covers for sludge and sprinkler 
beds; details, specifications and cost data. 
Sludge Drying 

424. Relatively dry cake sludge in de- 
mand for fertilizer is produced by auto- 
matic continuous vacuum filters like those 
used in Milwaukee, Houston, Chicago, 
Gastonia, N. C., Charlotte, N. C. Write for 
literature. Olrver United Filters, Inc., 33 
West 42nd St., New York, N. Y. 
Sludge Incineration 

428. Disposal of Municipal Refuse: 
Planning a disposal system; specifications. 
The production of refuse, weights, volume, 
characteristics. Fuel requirements for in- 


cineration. Suggestions for plant inspec- 
tion 45 pp., ill. Also detailed outline of 
factors involved in preparation of plans 
and specifications. Morse-Boulger De- 
structor Co., 202P East 44th St., N. Y. 


Sludge Removal Equipment 

429 f you are interested in econom- 
ical sludge removal, write for the latest 
bulletin describing and illustrating Louden 
Monorail equipment which is adapted to 
open or closed beds. Full details sent 
promptly by the Louden Machinery Co., 
400 West Ave., Fairfield, Iowa. 


Swimming Pool Equipment 

43 Filters, chlorination, underwater 
lights and other supplies for swimming 
pools are very thoroughly described in 
literature and folders. Plans and layouts. 
Everson Filter Co., 625 W. Lake St., Chi- 
cago. Tl 

431. Data, and complete information 
on swimming pool filters and recircula- 
tion plants; also on water filters and 
filtration equipment. For data, prices, 
plans, etc., write Roberts Filter Mfg. Co., 
640 Columbia Ave., Darby, Pa. 
Treatment 

432. New 3l-page catalog covers com- 
plete conveying, screening and reduction 
machinery for water purification and sew- 
age treatment; describes and illustrates 
the design features of Jeffrey self-clean- 
ing bar screen, combined screen and grind- 
er, sewage screenings grinder, grit washer, 
conveyor type and positive discharge 


sludge collectors and green garbage grind- 
er—includes installation views. Catalog 
615, Jeffrey Manufacturing Co., Colum- 
bus, Ohio. 

433. Installation views and consider- 
able engineering data including capacity 
tables for settling tanks and layouts of 
typical arrangements for both final and 
primary tanks, are contained in a new 
booklet—No. 1542—just published for en- 
gineers by Link-Belt Company, 307 No. 
Michigan Ave., Chicago, Ill. 


436. Separate bulletins showing their 
many lines of sewage treatment equip- 
ment will be sent Rremotly by The Pacific 
Flush Tank Co., Chicago and New York. 
Fhe latest is No. 110 describing tray clari- 

ers. 

438. Eliminate sludge bed troubles, 
forget about weather conditions, odor nui- 
sance, hail insurance and the like. Full 
details as to how Oliver United Vacuum 
Filters overcome these problems will be 
sent to all interested by Oliver United 
_ Inc., 33 West 42nd St., New York, 
Ms Be 

441. Collectors and concentrators for 
modern sewage treatment plants, recent 
installations, and full data on aerators, 
and screens. Link Belt-Co., 307 No. Michi- 
gan Ave., Chicago, Ill., and Philadelphia. 


442. Full information regarding their 
newest equipment for sewage treatment 
and water purification will be sent on re- 
quest by The Dorr Co., 247 Park Ave., 
New York, N. Y. 
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For the Engineer’s Library 


The editors will be glad to assist readers in getting copies of publications 
mentioned here. 





Water and Sewerage Equipment: 

A new 3l-page catalog by Jeffrey 
covers equipment for treatment of water 
and sewerage: Conveying, screening 
and reduction equipment; describes and 
illustrates self-cleaning bar screens, 
combined screen and grinder, sewage 
screenings grinder, grit washer, con- 
veyor type and positive discharge sludge 
collectors and green garbage grinders. 
Contains much engineering information 
of interest, drawings and _ installation 
views. Sent on request. Ask for Bulletin 
615. Write A. E. Brosky, Engineer, 
Jeffrey Mfg. Co., Columbus, Ohio. 


Steel Pipe: 

This 68-page booklet, while prima- 
rily devoted to steel pipe, is a really 
valuable text on hydraulic and pipe line 
engineering. Data on corrosion in many 
kinds of soils; protection factors against 
soil and water corrosion; joints—screw, 
welded, riveted, mechanical and bell and 
spigot; laying curves; making bends; 
internal and external pressures; prop- 
erties of water; flow of water (22 pages 
devoted to this present most complete 
data on all phases); measurement of 
flowing water ; water power ; equivalents ; 
and data on National pipe. The technical 
section covers in all 34 pages and is cer- 
tainly worth the effort of asking for this 
publication, which will be sent on re- 
quest to W. L. Schaeffer, National Tube 
Co., Frick Bldg., Pittsburgh, Pa. 


Tractor Cost Record: 

The Power Cost Record is a 20-page 
booklet in which the cost of owning and 
operating one complete unit of equip- 
ment is recorded. Pads of ‘“Operator’s 
Daily Report” are also sent. One book- 
let is needed for each piece of equip- 
ment. Write International Harvester 
Co., 606 South Michigan Ave., Chi- 
cago, Ill., for this record data, which 
will be sent without obligation. 


Portland Cement Stucco: 

Mainly for the builder, architect and 
home owner, but worthy a place in any 
library nevertheless. A fine publication, 
with excellent illustrations of a variety 
of stucco finishes; and with a full set of 
specifications for the proper application 
of portland cement stucco to both new 
and old buildings. Sent on request to 
Portland Cement Assn., 33 West Grand 
Ave., Chicago, Il. 





PIPE CLEANING—BIDS WANTED 


The Citizens Water Company, Can- 
ton, Penna., desires to have approx- 
imately 5500 feet of 6” cast iron 
water pipe cleaned. Those firms 
which are equipped to do this work 
are invited to communicate with 


LEE BROOKS, Superintendent 











Research, Testing and Teaching: 

Electrical measuring instruments for 
the above purposes are listed, briefly de- 
scribed and priced in a recent folder is- 
sued by Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia, Pa. Ask for 
Publication ‘“‘E’’ which will be sent on 
request ; no charge. 


Heavy Duty Bridge Deck: 

A new design, combining minimum 
weight with maximum strength and 
rigidity, is described fully in a 12-page 
catalog containing design data. Write 
H. H. Robertson Co., Pittsburgh, Pa., 
for copy. 


Rotary Distributor Bulletin: 

A new bulletin fully describes and pic- 
tures the P.F.T. Rotary Distributors for 
Sprinkling filter plants. The advantages 
of traveling sewage distributors and 
various design features of this type of 
distributor are discussed. The P.F.T. 
clog-proof Deflector Spreader Jets, the 
Mercury Seal at the base of the central 
revolving shaft and P.F.T. bearing con- 
struction are featured. Also is contained 
a condensed catalog illustrating other 
sewage equipment supplied by P. F. T. 
A copy of this new Bulletin No. 113 will 
be sent to those requesting it. Address 
the Pacific Flush-Tank Co., 4241 Rav- 
enswood Ave., Chicago. 


Bigger Yardages: 

A mighty nice 12-page publication, 
devoted exclusively to dirt-moving en 
masse, has been issued by R. G. Le 
Tourneau, Inc., Peoria, Ill. Airports, 
dams, pavements and material handling 
of all sorts—with the greatest of ease. 
Copy on request. 


Stream Flow Records of lowa: 


The Iowa State Planning Board has 
issued a report covering flow records of 
Iowa streams, 1873-1932. 567 pages 
and tables. No data on cost. Write Water 
Resources Division, State House, Des 
Moines, Ia. 


Training Supervisors and Foremen: 

This report, by the Policyholders 
Service Bureau of the Metropolitan Life 
Insurance Co., refers primarily to in- 
dustrial and manufacturing organiza- 
tions, but is applicable, to some extent, 
to all organizations. Analyzes training 
methods of 85 companies, and sum- 
marizes policies excellently. Sent on re- 
quest. 


Improved Wood Preservation: 


There is an interesting article on this 
subject in the Holiday Number of The 
Du Pont Magazine, considering the use 
of chromated zinc chloride to prevent 
fungus and termites. More information 
from Grasselli Chemical Co., Inc., 629 
Euclid Ave., Cleveland, Ohio. 
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Wooden Septic Tanks: 

We thought we knew something about 
small septic tanks, but here is a new one 
on us. A pretty complete catalog de- 
scribing pre-fabricated redwood septic 
tanks. We take it these are shipped in 
flat pieces, and put together on the job. 
Very good information on small sewage 
disposal jobs, but not much detail on the 
tank dimensions. If these tanks are deep 
enough, they ought to work well and 
last a long time. Copy on request to 
Editor. 

Friction Materials: 

Johns-Manville, 22 E. 40th St., N. Y., 
have issued a small booklet on friction 
materials, which will be sent on request. 
Contains material recommendations for a 
large variety of industrial and construc- 
tion uses. 


Municipal Control of 
Retail Trade: 

This is a very comprehensive study 
which presents a list and a description 
of the chief features of a number of 
sample municipal ordinances which con- 
tain suggested standards for the control 
of retail trade. 75 cents. National Mu- 
nicipal League, 309 East 34th St., New 
York, N. Y. 


Parker Valves: 

Parker A’ppliance Co., Cleveland, O., 
has issued a 54-page catalog and price 
list, Bulletin No. 38, covering valves 
2-inch and smaller. In a short time 32 
new dimension sheets will be issued to 
complete ‘‘Engineering Data’”’ previous- 
ly mentioned in these columns; also two 
new bulletins, ‘‘Tube Fabrication’? and 
“Tubing” are nearly ready for distribu- 


tion. 


Laboratory Glassware: 

A 72-page catalog of all sorts of 
Pyrex laboratory equipment including 
the new ‘“‘Lifetime Red’? marking which 
makes reading easy. You will find most 
everything you need in the glassware 
line in this fine book. Sent on request to 
Corning Glass Works, Corning, N. Y. 


Materials Handling: 

Catalog 417 (400 pages), Jeffrey 
Manufacturing Co., Columbus, Ohio. 
Covers chains, sprockets, transmission 
machinery ; spiral conveyor, elevator and 
conveyor parts, along with all other Jeff- 
rey materials handling equipment parts. 
Gives specifications and list prices; pre- 
sents pictorially line of materials han- 
dling equipment engineered, manufac- 
tured and erected by the Jeffrey company. 


Vibrating Equipment: 

Materials Handling, Electric Vibrat- 
ing Equipment of the Jeffrey-Traylor 
type is featured in the new Catalog 610 
(64 pages), issued by the Jeffrey Manu- 
facturing Co., Columbus, Ohio. De- 
scribes this equipment which has no me- 
chanical wearing parts; gives specifica- 
tions of the various types; deals exten- 
sively with typical installations covering 
feeding, screening, conveying, packing, 
cooling, drying and other handling oper- 
ations. 





